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CHAPTER  ONE 


Governments  at  all  levels  are  under  continuous  pressure  to  solve  problems 
arising  from  regional  disparities.  The  introduction  of  new  industry  is  seen 
as  a  means  of  achieving  both  equality  and  self-sufficiency  within  regions. 
In  the  public  forum  much  attention  has  been  given  to  the  idea  of  extending 
the  level  of  resource-processing  or  of  increasing  the  volume  of  end- 
products  produced  in  the  more  remote  regions.  To  the  extent  that  such  a 
policy  might  involve  an  increase  in  the  prosperity  of  one  region  at  the 
expense  of  another,  it  becomes  a  political  question  for  which  this  project 
offers  no  guidance.  On  the  other  hand,  through  an  increased  under¬ 
standing  of  how  the  economy  of  Ontario  functions  it  is  easier  to  distinguish 
policies  which  are  feasible  and  plausible  from  those  which  are  not.  This 
study  is  concerned  with  the  feasibility  and  plausibility  of  industrial 
relocation  as  a  device  for  solving  the  problems  of  regional  disparity.  It 
considers  the  policy  implications  of  two  theories  which  account  for  the 
specialization  of  industries  in  regions  and  for  the  location  distribution  of 
production  among  them.  These  theories,  the  Heckscher-Ohlin  Theorem  and 
the  Central  Place  Theory,  are  briefly  described  below. 

Theoretical  Background 

The  Heckscher-Ohlin  Theorem  is  based  on  the  assumption  that  there  are 
immobile  resources  spread  out  unevenly  over  space.  Regions  therefore 
differ  in  their  endowments  of  resources  -  some  will  have  proportionately 
more  forested  land,  iron  ore,  etc.,  than  others.  Commodities  also  differ 
in  the  proportions  in  which  resources  are  required  in  production;  there¬ 
fore  some  will  be  more  suitable  than  others  for  production  in  a  particular 
region.  If  the  ratio  of  arable  land  in  one  region  to  arable  land  in  the  rest 
of  the  world  is  greater  than  the  same  ratio  for  labour,  that  region  is 
considered  land  abundant;  an  ordering  of  such  ratios  may  be  used  to 
characterize  the  endowment  of  regions  (Vanek,  1969).  Commodities  are 
classified  according  to  their  resource  intensiveness.  The  intensiveness  of 
a  commodity  in  land  relative  to  labour  is  in  direct  proportion  to  the  ratio 
required  in  its  production.  The  earliest  stages  of  processing  are 
established  at  the  resource  site,  and  become  the  basis  for  attracting  later 
stages  of  processing  which  are  intensive  in  commodities  produced  at  the 
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earlier  stages.  If  the  Theorem  is  correct,  the  location  of  forests,  for 
example,  determines  the  location  of  logging,  which  determines  the  location 
of  saw-mills,  which  in  turn  determines  the  location  of  furniture  manu¬ 
facturers.  A  region  abundant  in  forested  acreage  would  specialize  in  and 
export  such  commodities. 

On  the  basis  of  Central  Place  Theory,  it  is  postulated  that  the  growth 
of  cities  and  the  location  of  production  is  a  simultaneous  process:  profit 
opportunities  bring  a  maximum  number  of  firms  into  each  area.  The 
market  size  for  each  product  can  be  determined  by  the  number  of 
customers  necessary  for  the  firm  to  operate  at  its  optimal  level  of  output. 
Firms  become  located  over  space  in  a  manner  that  leaves  each  the  market 
size  necessary  for  it  to  operate  at  zero  economic  profit  under  conditions  of 
monopolistic  competition.  Firms  with  the  smallest  market  requirements  will 
have  the  smallest  market  areas.  Some  of  the  points  where  such  production 
occurs  are  also  points  where  firms  requiring  larger  markets  are  located, 
and  some  of  these  latter  will  be  locations  for  firms  requiring  even  larger 
markets.  This  is  the  basis  for  regularities  between  city  size  and  number 
of  functions;  the  firms  having  the  largest  market  requirements  would  locate 
in  the  largest  cities.  Self-sufficient  regions  would  emerge  naturally  and 
trade  would  arise  only  if  the  boundaries  of  these  regions  crossed  politically 
defined  boundaries  (Ldsch,  1954). 

This  is  not  to  suggest  that,  in  the  real  world,  one  expects  to  observe 
this  pattern  exactly.  In  practice,  firms  do  not  necessarily  optimize;  there 
is  human  error.  Furthermore,  physical  barriers  and  historical  accidents 
may  play  a  significant  role  in  accounting  for  location.  Some  systematic 
influences  operate  in  favour  of  cities  of  larger  sizes:  all  producers  in  the 
larger  cities  benefit  from  the  existing  infrastructure,  which  can  be  pro¬ 
vided  without  excessive  taxation  because  the  costs  are  spread  over  a 
larger  number  of  taxable  units.  Producers  located  in  cities  also  benefit 
from  the  agglomeration  economies  such  as  available  supplies  of  specialized 
labour,  specialized  suppliers,  research  institutions,  and  market  organiz¬ 
ations.  The  pure  theory  of  Central  Place  contributes  to  our  knowledge  of 
regional  economics  by  demonstrating  that,  even  if  resources  and  people 
were  at  one  time  distributed  evenly  over  a  featureless  plain,  cities  and 
towns  of  various  sizes  would  eventually  emerge  as  a  consequence  of  each 
firm  wishing  to  minimize  the  cost  of  transportation  within  its  market  area, 
and  of  consumers  wanting  to  minimize  the  cost  of  travel  to  the  market. 


The  economic  conditions  which  it  describes  cause  people  and  production  to 
become  collected  in  cities  and  towns,  and  this  is  an  independent  force 
which  must  be  considered,  in  addition  to  resources,  as  explaining  the 
location  of  production  and  trade,  particularly  if  the  size  of  a  city  brings 
about  economies  associated  with  agglomeration.  The  latter  occurrence  then 
becomes  an  induced  source  of  comparative  advantage. 

Both  theories  are  especially  important  policy  considerations  for 
Canada.  Many  of  Canada's  regions  are  dominated  by  production  of  non¬ 
renewable  resources;  regions  with  production  based  on  resource  abundance 
are  likely  to  be  highly  specialized  in  the  manner  dictated  by  the  Heckscher- 
Ohlin  Theorem,  producing  commodities  intensive  in  abundant  resources 
processed  up  to  the  earliest  stage,  and  exporting  these  to  many  other 
regions  in  exchange  for  intermediate  and  final  goods.  A  second  feature 
influencing  the  industrial  character  of  Canadian  regions  is  the  extensive 
border  with  the  United  States;  most  Canadians  live  within  100  miles  of  this 
border,  which  intersects  the  boundaries  of  natural  regions  defined  by 
Central  Place  Theory. 

Empirical  formulation 

It  is  not  the  objective  of  this  study  to  empirically  test  either  the  Hecksher- 
Ohlin  Theorem  or  Central  Place  Theory,  and  it  is  not  assumed  that  either 
of  these  theories  hold  in  exact  mathematical  form.  It  is  assumed,  however, 
that  the  two  together  can  explain  the  distribution  of  production  and  trade 
in  Ontario's  regions.  This  is  the  rationale  for  Chapter  Three,  where  we 
establish  the  hypothesis,  with  regard  to  each  of  110  industries,  that  the 
percentage  employment  by  county  can  be  predicted  from  four  types  of 
variables  relating  to  (1)  the  presence  or  absence  of  resources,  (2)  the 
population  of  the  largest  city  in  the  county,  (3)  county  density,  and  (4) 
the  locations  of  industrial  suppliers  or  buyers.  The  rationale  for  an  exact 
form  of  this  hypothesis  and  the  statistical  method  used  are  described  in 
Chapter  Two.  It  is  found  that  the  percentage  employment  by  county  can 
be  well  predicted  from  these  four  types  of  variables  and,  as  a  con¬ 
sequence,  it  is  possible  to  identify  the  broad  classes  of  commodities  which 
are  most  suitable  for  a  given  region. 

It  is  intended  that  this  project  should  be  comprehensive  in  coverage 
since  it  takes  under  review  110  industries,  54  counties  and  nine  regions. 
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Accordingly,  it  is  not  possible  to  investigate  cost  variables  which  explain 
behaviour  at  the  level  of  the  individual  firm  or  enterprise.  To  do  this  for 
all  Ontario  firms  would  constitute  a  task  beyond  the  financial  resources  of 
even  the  largest  research  institutions.  It  is  hoped  that  this  and  perhaps 
other  studies  of  this  type  can  be  used  to  identify  a  select  number  of 
industries  where  microeconomic  research  would  show  fruitful  results. 

Empirical  results 

The  results  of  the  industrial  analysis  are  summarized  in  the  table  at  the 
end  of  this  chapter,  and  presented  in  much  more  detail  again  in  Chapter 
Three.  Table  1.1  in  this  chapter  lists  the  name  of  each  industry  and  the 
Standard  Industrial  Classification  number  in  the  left-hand  column.  In  the 
next  column  there  is  an  indication  of  the  best  results  obtained  from  the 
empirical  research.  If  the  percentage  of  employment  is  determined  solely 
by  city  size  and  county  density  variables  the  word  "city"  appears.  If 
location  is  determined  only  by  the  proximity  to  resource,  or  to  industrial 
suppliers  or  buyers,  the  word  "technological"  appears.  If  both  types  of 
variable  have  significant  influence  the  word  "both"  appears,  and  if  neither, 
the  word  "neither"  appears.  In  order  for  the  reader  to  compare  the  best 
empirical  results  of  the  regression  in  which  percentage  employment  in  one 
industry  serves  as  dependent  variable,  to  those  in  which  another  is 
dependent,  the  squared  multiple  correlation  coefficient  appears  in  the  far 
right  column.  This  is  a  measure  of  the  percentage  of  variance  explained 
by  the  independent  variables.  The  value  of  the  multiple  correlation  co¬ 
efficient  rises  with  the  number  of  variables  in  the  regression  and,  since 
some  of  the  regressions  in  Table  1.1  require  more  variables  than  others, 
the  value  of  the  multiple  correlation  coefficient  for  one  is  not  comparable  to 
another  unless  corrected  for  "degree  of  freedom".  This  correction  has 
been  made.  Table  3.1  of  Chapter  Three  summarizes  the  success  of  this 
part  of  the  project. 

Regional  characteristics  -  production  and  trade 

According  to  the  Heckscher-Ohlin  Theorem,  each  region  should  be 
specialized  in  production  in  commodities  which  require  relatively  more  of 
the  region's  most  abundant  resources,  and  these  would  constitute  its 
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exports.  In  its  strict  mathematical  form,  Central  Place  Theory  explains 
the  exact  location  on  the  plane  of  each  kind  of  production;  self-sufficient 
regions  are  formed  but  are  crossed  by  politically  defined  boundaries,  and 
trade  arises  as  a  consequence.  In  either  theory,  production  in  a 
politically  defined  region  will  differ  from  consumption.  Production  will 
determine  trade  if  it  is  assumed  that  each  region  is  similar  in  its  con¬ 
sumption  but  differently  specialized  in  production.  According  to  the 
hypothesis,  the  production  specialization  of  each  region  can  be  predicted 
knowing  the  four  types  of  variable  described  in  the  previous  section.  In 

Chapter  Four,  regions  are  defined  in  terms  of  counties,  and  the  char¬ 

acteristics  of  each  region  are  discussed  in  terms  of  the  four  types  of 
variable  described  in  the  section  above.  As  a  further  test  of  the 

hypothesis  that  regional  specialization  and  trade  are  explained  by 
Heckscher-Ohlin  and  Central  Place  type  variables,  actual  exports  by  region 
are  compared  to  those  predicted  from  the  regional  characteristics. 

The  objective  of  the  analysis  in  Chapter  Three  is  to  set  guidelines  for 
future  policy.  The  results  demonstrate  that  in  most  industries  percentage 
employment  in  a  particular  industry  is  well  explained  by  the  variables 
listed  above,  which  also  describe  each  region.  The  task  for  policy  for¬ 
mulation  is  to  predict  on  the  basis  of  a  region's  characteristics  which 

industries  are  most  likely  to  be  successful.  A  list  of  potential  growth 
industries  can  be  obtained  by  comparing  the  statistically  determined  char¬ 
acteristic  of  each  industry  to  the  characteristics  of  the  region  concerned. 
Furthermore,  insofar  as  the  results  obtained  from  the  county  level 
industrial  data  in  Chapter  Three  succeed,  they  are  used  in  Chapter  Four 
to  explain  specialization  and  trade  in  the  regions,  thus  providing  a  better 
understanding  of  comparative  advantage  in  each.  There  is  a  description  in 
Chapter  Four  of  each  of  the  regions  in  terms  of  its  resources,  present 
industries,  and  population  densities.  The  statistical  results  from  Chapter 
Three  pertaining  to  industries  are  then  applied  to  each  region. 

Conclusion 


In  94  cases  out  of  110  the  regressions  of  the  type  described  above  are 
statistically  significant,  in  4  cases  borderline,  and  in  12  cases  not 
significant.  A  considerable  percentage  of  the  variance  by  location  is 
explained:  in  44  cases  out  of  110,  over  90  per  cent  is  explained;  ih  56 
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cases  over  80  per  cent  is  explained.  Finally,  it  is  found  that  city  size 
and  county  density  variables  explain  location  more  frequently  than  other 
Hecksher-Ohlin  type  variables  (32  cases  vs .  20). 

It  is  concluded  that  the  Central  Place  Theory  variables  explain  a 
large  portion  of  employment  in  manufacturing  in  Ontario,  and  that  the 
growth  of  the  manufacturing  sector  and  large  cities  in  Southern  Ontario  is 
a  mutually  reinforcing  and  simultaneous  process  likely  to  expand  with  freer 
trade.  Policies  which  attempt  to  disperse  the  concentration  of  population 
work  against  that  part  of  the  manufacturing  sector  which  benefits  from  a 
location  at  the  centre  of  the  population  mass.  These  industries  are 
identified  in  Chapter  Three.  Since  they  are  also  the  ones  which  benefit 
most  from  economies  of  agglomeration  and  scale,  their  location  in  the 
province  of  Ontario  reduces  production  costs  and  increases  output  per 
man. 

On  the  other  hand,  there  is  a  subset  of  industries  which  demon¬ 
strates  statistically  significant  backward  or  forward  linkages.  In  this 
case,  technological  linkages  have  also  become  locational  linkages.  These 
industries  are  identified  in  Chapter  Three,  and  discussed  in  connection 
with  the  regions  of  Ontario  in  Chapter  Four.  In  so  far  as  the  tech¬ 
nological  linkages  lead  backward  to  Ontario's  resource  base,  they  represent 
the  influence  of  the  Heckscher-Ohlin  Theorem,  and  offer  the  best  prospect 
for  development  in  areas  of  lesser  density.  There  is  scope  for  develop¬ 
ment  in  the  north  through  technological  linkages ,  but  this  objective  must 
be  pursued  with  due  regard  for  the  comparative  advantage  of  the  south. 
The  empirical  results  in  this  study  are  consistent  with  the  hypothesis  that 
free  trade  with  the  United  States  would  give  Ontario  a  greater  number  of 
end-product  industries,  and  encourage  production  related  to  economies  of 
agglomeration  and  scale. 
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CHAPTER  TWO 


METHODOLOGY 

This  study  is  an  empirical  adaptation  of  variables  whose  importance  is 
established  by  the  Heckscher-Ohlin  Theorem  and  by  Central  Place  Theory. 
The  former  has  existed  as  part  of  the  economics  literature  and  the  latter 
as  part  of  the  geographical  literature  for  nearly  half  a  century. 

The  Heckscher-Ohlin  Theorem 


It  is  assumed  that  regions  differ  in  the  amounts  of  resources  available. 
The  measure  of  resource  abundance  in  the  case  of  any  resource  k  is  the 
ratio  of  the  regional  supply  of  k  to  that  of  the  rest  of  the  world  (Vanek, 
1969).  The  set  of  all  such  ratios  characterizes  the  regional  endowment. 
Each  commodity  is  characterized  by  its  use  of  resources;  the  intensiveness 
of  a  commodity  in  resource  k  is  measured  as  the  amount  of  k  required  to 
produce  a  unit  of  output.  If  resource  k  is  abundant  in  the  region,  there 
will  be  a  positive  correlation  between  the  net  amount  of  a  commodity  j 
exported  and  its  intensiveness  in  resource  k  (Williams,  1977).  This  result 
derives  from  the  fact  that  a  region  abundant  in  resource  k  becomes 
specialized  in  production  of  commodities  intensive  in  it,  but  consumption  of 
each  commodity  per  dollar  of  national  income  in  each  region  is  similar  to 
every  other.  The  excess  of  production  over  consumption  must  be 
exported.  Thus,  according  to  the  Heckscher-Ohlin  Theorem  exported 
commodities  are  intensive  in  abundant  resources  and  sold  in  exchange  for 
commodities  intensive  in  resources  which  are  scarce  locally. 

The  Theorem  has  been  increasingly  refined  over  time  by  economists 
interested  in  producing  a  mathematically  pure  form.  For  this  purpose,  the 
following  assumptions  are  usually  adopted: 

1)  Commodities  must  be  produced  under  constant  returns  to  scale. 
This  assumption  is  phrased  more  precisely  by  the  statement  that  goods  are 
produced  from  homothetic  production  functions. 

2)  Tastes  in  the  home  region  and  the  rest  of  the  world  must  be 
similar.  This  can  be  made  rigorous  in  a  number  of  ways  (Johnson,  1969, 
334).  It  can  be  assumed,  for  example,  that  individuals  at  the  same  level 
of  income  have  identical  preferences  and  that  the  common  preference  system 
is  homothetic. 
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3)  It  must  be  possible  to  define  commodity  intensities  independently  of 
prices  of  resources.  If  one  commodity  is  more  intensive  than  another  at 
one  set  of  factor  prices  it  must  be  so  at  all  factor  price  ratios.  One 
usually  refers  to  this  assumption  by  stating  that  there  are  no  "factor- 
intensive  reversals". 

4)  The  resource  endowment  of  the  region  is  assumed  to  be  fixed  so 
that  the  factor  abundance  of  one  region  relative  to  another  does  not 
change.  That  is,  the  factors  of  production  must  be  fixed  in  supply, 
inter-regionally  immobile,  and  physically  identical. 

5)  Product  prices  are  assumed  to  be  equalized  through  free  trade. 
This  is  achieved  with  further  assumptions.  There  is  perfect  competition  in 
product  and  factor  markets,  perfect  mobility  of  resources  within  each 
region,  and  no  tariffs  or  transportation  costs. 

6)  The  number  of  products  produced  must  be  at  least  as  large  as 
the  number  of  resources,  and  the  region  must  exchange  with  the  rest  of 
the  world  at  least  as  many  commodities  as  there  are  resources. 

Unlike  this  present  study,  the  Heckscher-Ohlin  Theorem  and  the 
empirical  tests  of  its  have  been  formulated  under  circumstances  where 
space  can  be  ignored.  Under  such  conditions  the  links  between  the  stages 
of  processing  can  be  circumvented.  This  is  usually  accomplished  in  a 
Leontief  framework  which  may  be  described  as  follows:  assume  that  each 
industry  produces  a  single  commodity  i,  and  let 
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=  amount  of  commodity  i  required  to  produce  commodity  j 
=  amount  of  resource  k  required  to  produce  commodity  j 
=  consumption  of  commodity  j 
=  export  of  commodity  i 
=  import  of  commodity  i 
=  fixed  supply  of  resource  k. 


Furthermore,  let  I  be  the  identity  matrix,  A  a  matrix  with  elements  a..,  B 
a  matrix  with  elements  b^. ,  e  a  vector  with  components  e.,  m  a  vector  with 
components  m.,  and  vq  a  vector  with  components  v^.  Then  we  can  com¬ 
pute  v  =  B(I-A)  ,  which  is  a  vector  whose  typical  component  is  the 

e  _i 

amount  of  resource  k  needed  to  produce  exports,  and  vm  =  B(I-A)  m, 
which  is  the  amount  of  resource  k  needed  to  produce  import  replacements. 
The  empirical  research  related  to  the  Heckscher-Ohlin  Theorem  is  almost 
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entirely  confined  to  comparisons  of  resource  supplies  (the  vq)  to  the 
resource  requirements  of  commodity  imports  and  exports  (the  vg  and  v  ). 
The  jth  column  of  the  matrix  A  represents  the  intermediate  goods  required 
as  direct  input.  In  the  Leontief  empirical  approach  such  costs  play  only 
an  indirect  input.  Computations  are  obtained  using  the  matrix  B(I-A) 
which  is  called  the  direct  plus  indirect  requirements  matrix  because  an 
element  in  row  k  column  j  is  the  amount  of  resource  k  needed  to  produce 
one  unit  of  commodity  j  taking  into  account  the  total  cost  of  resources 
required  to  produce  all  intermediate  goods  involved  directly  or  indirectly. 

This  empirical  approach  has  two  limitations  which  reduce  its  value  for 

purposes  of  policy  formulation.  Firstly,  it  says  nothing  about  commodities 

as  such* 1  and  secondly,  it  implicitly  assumes  that  regions  are  extremely 

small,  with  all  production  located  near  a  single  point,  and  yet  large  enough 

to  produce  some  of  every  commodity.  With  space  explicitly  involved  the 

matrix  B(I-A)"''-  is  not  used.  Director  purchases  of  industry  j  from  every 

th. 

other  (represented  by  the  elements  of  the  j  column  of  matrix  A)  must  be 
considered,  and  resources  (represented  by  the  j  1  column  of  the  matrix  B) 
will  affect  output  through  a  series  of  backward  linkages,  under  the 
hypothesis  that  firms  locate  near  their  source  of  supply.  This  was  dis¬ 
cussed  and  illustrated  in  Chapter  One. 


Linkage  as  a  factor  determining  location 

Within  a  spatial  context  the  resource  linkage  may  be  either  forward  or 
backward.  Clothing  is  usually  produced  in  larger  cities  near  the  market 
and  we  may  find  that  knitting  mills  are  nearby  to  provide  the  necessary 
cloth.  They  would  be  forward  linked  to  clothing  production. 

Either  backward  or  forward  linkage  or  both  may  play  a  significant 
role  in  determining  the  location  of  an  industry,  but  a  backward  linkage 
between  any  two  does  not  imply  that  a  forward  linkage  will  also  exist;  nor 
would  a  forward  linkage  imply  the  existence  of  a  backward  linkage.  The 
presence  of  metal  stamping  may  be  a  statistically  significant  backward 


1  See,  however,  Baldwin  (1971),  Harkness  (1978)  and  Harkness  (1979). 
Melvin  (1968)  has  shown  that,  when  the  number  of  commodities  is 
greater  than  the  number  of  resources,  the  Heckscher-Ohlin  Theorem 
cannot  determine  commodity  trade.  The  Theorem  is  limited  to  pre¬ 
dictions  of  the  cost  of  quantity  of  each  resource  needed  to  produce 
the  total  of  all  exported  commodities  less  an  allowance  for  resources 
arriving  as  part  of  the  cost  of  all  imported  commodities. 
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linkage  for  the  electric  appliance  industry  if  the  electric  appliance  industry 
uses  a  large  percentage  of  its  cost  to  make  such  purchases.  It  does  not 
follow,  however,  that  a  large  percentage  of  sales  to  the  metal  stamping 
industry  are  delivered  to  the  electric  appliance  users.  Similarly,  it  may 
be  found  that  a  significant  percentage  of  the  sales  of  the  knitting  industry 
are  sold  to  the  clothing  industry,  but  the  purchase  of  the  clothing  industry 
are  quite  diverse  and,  therefore,  knitting  is  not  a  statistically  significant 
linkage. 

The  Heckscher-Ohlin  Theorem  is  not  formulated  to  produce  predictions 
concerning  the  stage  of  processing  at  which  resources  will  be  exported. 
Under  cost  minimizing  assumptions  it  is  expected  that  the  level  of  pro¬ 
cessing  will  depend  on  the  weight  lost  through  processing,  on  the  pre¬ 
sence  or  absence  of  complementary  resource  and  energy,  on  the  average 
and  marginal  cost  of  transport  and  on  the  cost  of  shipping  at  earlier 
stages  relative  to  later  stages.  Unfortunately,  such  detailed  data  are  not 
available. 

It  is  possible  to  set  up  an  empirical  hypothesis,  however,  which  may 
hold  in  the  case  of  some  groups  of  industries.  Regions  with  production 
based  on  resource  abundance  are  likely  to  be  highly  specialized  in  the 
manner  dictated  by  the  Heckscher-Ohlin  Theorem,  producing  commodities 
intensive  in  abundant  resources  processed  up  to  the  earliest  stage,  and 
exporting  these  to  many  other  regions  in  exchange  for  the  intermediate 
and  final  goods. 

Under  this  hypothesis,  the  larger  places  located  farther  away  from 
supplies  of  resources  will  produce  the  greatest  variety  of  goods  and 
specialize  at  the  late  intermediate  and  end  stages  of  processing  because 
they  are  nearer  to  the  centre  of  population.  Because  a  greater  number 
and  variety  of  firms,  both  large  and  small,  locate  in  large  places,  firms 
producing  intermediate  goods  at  the  later  stages  of  processing  will  also 
tend  to  locate  in  larger  towns  and  cities  for  two  reasons.  Firstly,  the 
weight  losses  through  processing  are  diminishing  as  goods  pass  to  later 
stages  of  manufacture,  and  consequently  the  prospects  for  reducing  trans¬ 
portation  costs  by  locating  near  resource  supplies  are  of  less  importance . 
Secondly,  as  we  proceed  to  high  levels  of  processing,  goods  increase  in 
volume  and  complexity.  Consequently,  the  cost  of  shipping  begins  to  rise 
per  dollar  of  value,  and  firms  minimize  transportation  costs  by  locating 
near  the  area  of  population  density,  and  near  other  firms  at  later  stages 
of  processing.  Location  near  resource  supplies  and  near  firms  at  early 
stages  of  processing  becomes  less  attractive. 
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In  this  study,  with  space  explicitly  present,  the  links  between  each 
stage  are  subject  to  statistical  hypotheses.  To  set  up  such  hypotheses, 
the  Canadian  input-output  table  was  arranged  according  to  the  187 
industry  by  industry  format  defined  by  the  Statistics  Canada  input-output 
table.  These  data  were  used  to  calculate  matrices  A  and  B.  A  correspon¬ 
dence  was  then  established  between  these  187  and  the  110  industries,  as 
defined  by  the  Standard  Industrial  Classification,  selected  for  regression 
study. 

Candidates  as  backward  linkages  for  a  particular  industry  were  defined 
as  those  suppliers  whose  shipments  constituted  over  ten  per  cent  of  total 
purchases  or,  if  no  such  suppliers  existed,  the  supplier  providing  the 
largest  percentage.  If  industry  i  is  a  principal  supplier  to  industry  j, 
then  the  percentage  of  industry  i  employment  in  county  h  would  be  one  of 
the  independent  variables  explaining  y^.  (the  percentage  of  industry  i 
employment  in  county  h). 

Similarly,  in  the  case  of  forward  linkages,  the  candidates  as  locational 
factors  for  a  given  industry  were  those  purchasers  taking  more  than  ten 
per  cent  of  sales  or,  if  none  did,  the  single  purchaser  taking  the  greatest 
percentage.  This  can  be  expressed  in  the  regression  relationship, 

n 

y^.  =  ^  ^hrxhr  +  ^ho  (h=l, . ,110)  (1) 

r  =  10 

where  x^r  is  the  percentage  of  industry  r  employment  in  county  h  and 
and  are  constants.  The  industries  r  are  either  principal  suppliers  to 
or  buyers  from  industry  i. 

Central  Place  Theory 

In  constrast  with  the  Heckscher-Ohlin  Theorem,  Central  Place  Theory  is 
derived  under  the  assumption  that  resources  are  spread  evenly  over  space 
and  that  monopolistic  competition  (rather  than  perfect  competition)  prevails 
everywhere  (Ldsch,  1954).  Whereas  the  Heckscher-Ohlin  Theorem  cannot 
explain  commodity  trade  when  the  number  of  commodities  exceeds  the 
number  of  resources,  Central  Place  Theory  predicts  the  exact  location  of 
every  kind  of  production.  As  explained  in  the  first  chapter,  firms  pro¬ 
ducing  identical  products  are  evenly  spread  over  space.  Those  firms 
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whose  products  require  the  smallest  market  areas  would  be  found  most 
frequently  in  any  region.  Some  of  the  points  where  small  firms  produce 
would  also  be  locations  for  larger  firms;  some  of  these  locations  would  be 
points  of  production  for  still  larger  firms.  Only  a  few  large  cities  would 
be  locations  for  all  types  of  production. 

This  does  not  imply  that  under  actual  conditions  we  expect  that  the 
relationships  derived  from  the  theory  will  hold  precisely.  In  Ldsch's 
version  (1954),  the  location  of  each  type  of  production  and  its  market  size 
would  be  determined  by  the  number  of  customers  it  could  serve  when 
operating  at  zero  profit.  Therefore  any  firm  which  deviated  from  the 
optimal  location  would  not  be  able  to  continue  operation,  in  the  long  run, 
at  any  other  point.  Recently,  Eaton  and  Lipsey  (1976)  have  re-examined 
this  assumption  and  have  shown  that  the  alternative  assumption  -  that 
firms  must  earn  non-negative  profits  -  does  not  necessarily  produce  an 
equilibrium  in  which  profits  are  zero;  thus  deviation  from  the  optimum 
location  point  would  not  cause  the  firms  to  close  down  in  the  long  run,  but 
it  would  violate  the  assumption  that  firms  maximize  profits.  In  practice,  it 
is  expected  that  others  of  the  factors  described  in  Chapter  One  would  play 
some  role,  particularly  those  systematic  factors  associated  with  agglomer¬ 
ation  which  operate  in  favour  of  larger  cities.  Therefore,  the  larger  cities 
which  develop  through  the  mechanism  of  Central  Place  Theory  would  also 
become  the  location  of  production  related  to  agglomeration. 

In  Central  Place  Theory,  population  density  and  the  concentration  of 
production  are  simultaneously  determined:  there  is  no  causative  relation¬ 
ship  between  them.  It  cannot  be  said  either  that  manufacturing  causes 
population  density  or  that  population  density  causes  manufacturing.  The 
two  are  related  and  each  is  necessary  for  the  other.  On  the  other  hand, 
in  policy  decisions  relating  to  particular  industries  the  distribution  of 
population  density  may  be  taken  as  constant  or  assumed  to  increase  with 
the  introduction  of  new  industries.  The  task  of  policy-related  empirical 
research  is  to  describe  the  association  between  density  of  population  and 
location  of  manufacturing. 

Empirical  Variables  Related  to  Central  Place  Theory 

Central  Place  independent  variables  are  the  logarithm  of  county  density 
and  a  series  of  dummy  variables  representing  classes  of  city  size.  To 
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form  these  dummy  variables  the  counties  of  Ontario  were  arranged  in  order 
of  the  size  of  their  largest  cities.  On  the  basis  of  this  array,  ten  classes 
were  defined.  The  breaking  points  between  classes  had  to  be  judgmental, 
but  consideration  was  given  to  maintaining  the  smallest  percentage 
difference  between  classes  while  keeping  the  total  number  equal  to  ten. 
Table  2.1  displays  the  outcome. 

Regression  1  now  takes  the  following  expanded  form: 

yhi  =  «h  log  p  ♦  I9  Phr  dr  +  In  yhsxhs  ♦  PhQ  (h=X . HO)  (2) 

r=l  s=l 


where  dr  is  a  dummy  variable  taking  on  the  value  one  if  the  largest  city 
in  county  h  is  in  class  size  r  and  zero  otherwise,  p  is  county  density,  and 
is  a  constant.  Ten  city  classes  are  defined  in  Table  2.1  but,  because 
of  the  presence  of  the  constant  in  regression  (2),  only  nine  dummy 
variables  are  independent.  The  dr  appear  as  unity  once  only  in  each  row 
of  the  data  matrix  and,  with  a  constant  in  the  regression  equation,  the 
last  column  would  consist  of  all  ones.  The  data  matrix  would  therefore  be 

deficient  in  rank.  This  is  remedied  by  leaving  the  last  dummy  variable 

(which  represents  the  smallest  city  size)  out  of  the  regression.  The 

remaining  d^  are  then  interpreted  as  representing  the  effect  of  any  larger 
city  size  relative  to  the  smallest. 

If  production  of  each  industry  were  allocated  by  county  in  strict 

proportion  to  population  it  would  be  sufficient  in  regression  (2)  to  adopt 
the  density  variable  by  itself  in  linear  form.  Such  a  relationship  is  not 
predicted  by  Central  Place  Theory,  however,  and  furthermore,  empirical 
studies  suggest  that  the  relationship  is  not  linear  -  the  rate  of  increase 
declines  with  increase  in  city  size.  When  the  dummy  variables  are  used 
together  with  all  other  variables ,  they  introduce  considerable  freedom  of 
form  for  the  expression  of  density.  In  any  given  range  of  city  size,  the 
independent  variable  is  a  linear  function  of  the  logarithm  of  county  density, 
and  if  is  positive  the  slope  of  this  expression  is  necessarily  declining. 
If  this  is  contrary  to  the  empirical  facts ,  the  estimated  parameters  of  the 
logarithm  function  can,  at  best,  produce  an  expression  which  is  approxi¬ 
mately  linear.  If,  in  fact,  the  true  slope  should  be  rising  with  density, 
this  would  be  revealed  in  the  empirical  results,  because  the  coefficients  of 
the  dummy  variables  would  be  increasing  in  size  for  cities  which  are  larger 
in  population. 
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TABLE  2.1 

Classification  of  counties  by  size  of  largest  city 


City 

Class 

In  county 

Population 

Area 

Density 

Toronto 

I 

Toronto 

712786. 

37.51 

19003. 

Hamilton 

II 

Wentworth 

309173. 

47.42 

6520. 

Ottawa 

II 

Ottawa -Carle ton 

302341 . 

42.53 

7109. 

London 

III 

Middlesex 

223222. 

61.95 

3603. 

Windsor 

III 

Essex 

203300. 

46.24 

4397. 

Mississauga 

III 

Peel 

156070. 

106.13 

1471. 

Kitchener 

IV 

Waterloo 

111804. 

25.72 

4347. 

St.  Catharines 

IV 

Niagara 

109722. 

36.46 

3009  . 

Thunder  Bay 

IV 

Thunder  Bay 

108411 . 

124.89 

868. 

Oshawa 

IV 

Ontario 

91587 

21.26 

4308. 

Sudbury 

IV 

Sudbury 

90535 . 

46.55 

1945. 

Burlington 

IV 

Halton 

87023. 

84.18 

1034. 

Sault  Ste.  Marie 

V 

Algoma 

80332. 

85.58 

939. 

Brantford 

V 

Brant 

64421. 

17.54 

3673. 

Guelph 

V 

Wellington 

60087  . 

26.45 

2272. 

Kingston 

V 

F  rontenac 

59047. 

10.97 

5383. 

Peterborough 

V 

Peterborough 

58111. 

20.46 

2840. 

Sarnia 

V 

Lambton 

57644. 

12.65 

4557. 

North  Bay 

VI 

Nipissing 

49187. 

108.44 

454. 

Cornwall 

VI 

Stormont 

47116. 

24.40 

1931. 

Markham 

VI 

York 

36684. 

81.58 

450. 

Chatham 

VI 

Kent 

35317. 

8.53 

4140. 

Belleville 

VI 

Hastings 

35128. 

9.28 

3785. 

Timmins 

VII 

Cochrane 

28542. 

4.74 

6022. 

Barrie 

VII 

Simcoe 

27676. 

11 . 18 

2475. 

Woodstock 

VII 

Oxford 

26173. 

9.43 

2776. 

St.  Thomas 

VII 

Elgin 

25545. 

7.01 

3644. 

Stratford 

VII 

perth 

24508. 

7.85 

3122. 

Brockville 

VIII 

Leeds 

19765. 

7.97 

2480. 

Owen  Sound 

VIII 

Grey 

18469. 

9.44 

1956. 

Pembroke 

VIII 

Renfrew 

16544 . 

3.99 

4146 . 

Lindsay 

IX 

Victoria 

12746 . 

5.90 

2160. 

Cobourg 

IX 

Northumberland 

11282. 

4.51 

2502. 

Kenora 

IX 

Kenora 

10952. 

5.92 

1850. 

Simcoe 

IX 

Norfolk 

10793. 

3.56 

3032. 

Fort  Frances 

X 

Rainy  River 

9947. 

10.24 

971. 

Huntsville 

X 

Muskoka 

9784. 

270.63 

36. 

Smith  Falls 

X 

Lanark 

9585. 

2.60 

3687. 

Hawkesbury 

X 

Prescott 

9276. 

2.49 

3725. 

Bowmanville 

X 

Durham 

8947  . 

5.67 

1578. 

Orangeville 

X 

Duf ferin 

8074. 

2.45 

3296. 

Goderich 

X 

Huron 

6813. 

2.49 

2736. 

Parry  Sound 

X 

Parry  Sound 

5842. 

1.87 

3124. 
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TABLE  2.1  (continued) 


City 

Class 

In  county  Population 

Area 

Density 

Dunnville 

X 

Haldimand 

5576. 

1.73 

3223. 

New  Liskeard 

X 

Timiskaming 

5488. 

2.48 

2213. 

Prescott 

X 

Grenville 

5165. 

1.56 

3311. 

Picton 

X 

Prince  Edward 

4875. 

1.21 

4029. 

Napanee 

X 

Lennox,  Addington 

4638. 

1.62 

2863. 

Walkerton 

X 

Bruce 

4479. 

2.21 

2027. 

/%  A 

X 

Dundas 

0. 

0.00 

0. 

JL 

/\  /I  /\ 

X 

Glengarry 

0. 

0.00 

0. 

X 

Haliburton 

0. 

0.00 

0. 

AAA 

X 

Manitoulin 

0. 

0.00 

0. 

A  /\  A 

X 

Russell 

0. 

0.00 

0. 

***  These  counties 

have  no 

cities  with  populat 

ion  greater 

than  4000 

SOURCE:  Statistics 

Canada 

(94-708,1973) 

Industrial  characteristics  and  regional  specialization,  trade  and  development 

This  project  is  based  on  the  assumption  that  there  are  distinct  differences 
among  Ontario's  regions  with  regard  to  their  population  density,  city  size 
and  resource  base.  As  noted,  the  variables  in  regression  (2)  above  were 
chosen  to  reflect  the  forces  which  are  isolated  by  the  Heckscher-Ohlin 
Theorem  and  Central  Place  Theory.  These  jointly  determine  the  location  of 
production  and,  since  individuals  in  different  regions  are  assumed  to  be 
similar  in  their  demand  for  goods,  each  region  will  need  to  export  com¬ 
modities  which  are  produced  from  its  specialized  industries,  and  import 
goods  which  are  not  locally  produced  in  sufficient  quantity  to  meet  con¬ 
sumption  requirements. 

Regressions  for  each  of  110  manufacturing  industries  of  the  kind 
defined  in  equation  (2)  are  fitted,  using  employment  data  by  county.  The 
results,  reported  in  Chapter  Three,  show  that  the  location  of  most 
industries  can  be  explained  rather  well  by  the  macroeconomics  variables 
described  above.  The  question  of  regional  disparities,  therefore,  can  be 
approached  by  matching  the  industrial  characteristics  of  each  industry  to 
the  existing  industrial  structure,  population,  and  resource  characteristics 
of  the  region,  in  order  to  determine  which  are  most  suitable  for  the  pur¬ 
poses  of  development.  An  alternative  approach  is  to  note  cases  where  an 
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industry  is  absent  in  a  less  favoured  region  even  though  it  appears  to  be 
well  matched  in  terms  of  its  macroeconomic  variables.  In  either  case, 
however,  microeconomic  variables  should  be  studied  before  definitive  policy 
measures  are  taken. 

Finally,  this  study  considers  the  basis  of  comparative  advantage  in 
each  of  the  regions  and  inquires  whether  or  not  it  is  reflected  in  the 
region's  export  performance.  There  is  a  description  in  Chapter  Four  of 
each  of  the  regions  in  terms  of  its  resources,  present  industries,  and 
population  densities,  and  a  comparison  of  the  regions  to  Ontario  as  a 
whole,  and  to  Canada.  As  a  result  of  such  comparisons  of  the  resource 
bases  of  the  regions  and  of  factors  relating  to  density,  we  expect  certain 
commodity  exports.  Since  these  trade  patterns  conform  to  that  predicted 
by  theory,  it  represents  further  evidence  supporting  that  obtained  from 
the  regression  equations. 

Data  sources 


Except  for  three  sources,  the  data  used  in  the  study  are  obtained  from 
the  published  sources  cited  in  the  text  or  as  footnotes  to  the  tables. 
Input-Output  data  describing  the  value  of  output  from  each  industry 
shipped  to  every  other  industry  were  obtained  from  Customer  Services, 
Structural  Analysis  Division.  These  were  used  to  identify  the  most 
important  suppliers  to  each  industry,  and  most  important  buyers  from  each 
industry.  Data  describing  employment  by  industry  in  54  counties  for  each 
of  110  manufacturing  industries  was  obtained  as  a  special  tabulation  from 
Data  Dissemination,  Census  Field,  Statistics  Canada.  Trade  by  commodity 
classification  by  region  of  Ontario  was  obtained  from  the  Canadian  Institute 
of  Guided  Ground  Transport.  These  data  report,  according  to  a  two-digit 
commodity  classification,  the  exported  and  imported  commodities  in  1975 
from  each  Ontario  region  to  every  other  region,  to  the  rest  of  Canada  and 
the  world,  exclusive  of  commodities  moved  by  pipeline  but  inclusive  of 
shipments  by  truck,  rail  and  surface  vessel.  The  trucking  data  were 
obtained  from  sampling  procedures.  The  commodity  definitions  and  data 
are  described  in  detail  in  Graham  (1975). 
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CHAPTER  THREE 


EMPIRICAL  RESULTS  RELATING  TO  INDUSTRIAL  LOCATION 

The  objective  in  this  chapter  is  to  report  the  empirical  results  of 
regressions  whose  rationale  and  empirical  form  was  discussed  in  the  pre¬ 
vious  chapter.  In  each  of  the  110  industries,  the  dependent  variable  is 
employment  by  county.  It  was  established  in  the  previous  chapter  that 
there  are  four  types  of  independent  variable  which  could  explain  the 
location  by  county  of  the  dependent  variable.  These  are  1)  related 
resources  in  the  county,  2)  related  industrial  buyers  of  output  or  sellers 
of  intermediate  products  in  the  county,  3)  characteristics  of  city  size,  and 
4)  county  density.  Industrial  type  variables  are  measured  as  the  per¬ 
centage  of  total  Ontario  employment  and,  as  explained  in  the  previous 
chapter,  city  sizes  are  entered  in  regressions  as  zero-one  dummy 

variables,  while  county  density  is  entered  as  logarithm  of  county  density. 

Variables  of  the  first  or  second  type  listed  above  are  called  pur- 
chaser-supplier  variables.  When  an  industry  locates  near  a  source  of 
supply  it  is  said  to  be  backward  linked  to  the  supply.  If  it  locates  near  a 
buying  industry  we  refer  to  it  as  forward  linked  to  a  buyer.  In  the 

context  below  the  third  and  fourth  on  the  list  above  are  called  city  size 
and  county  density  variables .  The  sections  reporting  statistical  results 
are  grouped  according  to  the  Standard  Industrial  Classification.  In  order 
to  give  the  reader  some  guidance  concerning  which  variable  is  being 

explained  in  a  particular  context,  the  industry  which  serves  as  the 

dependent  variable  is  underlined  when  first  mentioned.  For  brevity,  the 
author  often  refers  to  the  industry  name,  e.g.  Knitting  Mills  (239),  as  the 
variable.  To  be  strictly  correct,  the  reference  should  be  percentage 
employment  in  Knitting  Mills  (239).  As  noted  in  the  first  chapter,  the 
number  of  parentheses  is  the  Standard  Industrial  Classification. 

Statistical  methods 


This  is  a  cross-sectional  study  using  ordinary  least  squares  as  the 
statistical  tool.  The  success  or  failure  of  a  particular  variable  is  judged 
by  its  statistical  significance  in  regression  relationships  in  which  the 
dependent  variable  is  always  expressed  as  a  percentage  of  Ontario  employ- 
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ment  engaged  in  a  particular  industry.  As  noted  above,  the  percentage 
employed  in  principal  selling  industries  and  the  percentage  employed  in  the 
principal  buying  industries  constitute  one  set  of  independent  variables. 
Since,  for  theoretical  reasons,  these  transactions  had  to  be  positively 
related  to  output,  a  one-tailed  test  of  significance  based  on  the  t-dis- 
tribution  was  used,  with  t  =  1.6  chosen  as  the  critical  value.  At  forty 
degrees  of  freedom,  t  >  1.6  is  expected  with  a  probability  of  about  0.06. 
Below  this  value  of  t  the  regression  coefficient  was  considered 
insignificantly  different  from  zero.  The  coefficient  of  logarithm  county 
density  also  was  assumed,  for  theoretical  reasons,  to  be  positive  and  the 
same  value  of  t  was  used  for  this  test.  On  the  other  hand,  the  coefficients 
of  dummy  variables  could  be  of  either  sign  and,  therefore,  the  test  value 
was  set  at  t  =  2.0  to  provide  a  two-tailed  test  with  a  probability  of  about 
3  per  cent  at  each  extreme.  (The  probability  of  t  >2.0  is  approximately 
three  per  cent  with  forty  degrees  of  freedom). 

In  each  regression  there  are  implicitly  three  hypotheses.  The  first 
states  that  location  is  determined  by  an  industry's  technological  relation¬ 
ships  to  other  industries.  The  second  states  that  location  is  determined 
by  city  size  and  county  density  variables.  The  third  states  that  both 
types  of  variables  are  required.  To  test  these  hypotheses  the  standard 
F-test  (Johnson,  1060,  Chapter  4)  is  used,  involving  two  parameters 
usually  referred  to  as  the  "number  of  degrees  of  freedom  in  the  numerator" 
and  the  "number  of  degrees  of  freedom  in  the  denominator".  It  can  be 
shown  (Johnson,  1960,  Chapter  4)  that  the  t-test  for  individual  coefficients 
is  equivalent  to  the  F-test  and  therefore  this  test  is  adopted  when  there  is 
only  one  technological  variable  being  considered. 

The  F-test  is  occasionally  used  below  to  determine  if  a  set  of  vari¬ 
ables  has  significantly  explained  part  of  the  variance  in  the  independent 
variables,  but  usually  this  is  obvious  from  the  value  of  the  multiple  cor¬ 
relation  coefficient  presented  with  each  equation.  The  multiple  correlation 
coefficient  squared  is  abbreviated  RSQ.  In  order  to  compare  RSQ  between 
regressions  which  differ  in  the  number  of  right-hand-side  variables  pre¬ 
sent,  it  is  useful  to  have  RSQ*,  which  is  the  same  as  RSQ  except  that  it 
adjusts  for  the  number  of  degrees  of  freedom  present,  and  can  be  negative. 
RSQ  is  needed  for  the  appropriate  F-test  to  determine  if  all  supplier- 
purchaser  variables  are  collectively  significant,  if  all  city  size  and  county 
density  variables  are  collectively  significant,  or  if  both  sets  together  are 
significant. 


TABLE  3.1 

Frequency  distribution  for  the  regression  equations  of  110  industries: 
percentage  of  explained  variance  adjusted  for  degrees  of  freedom 


Percentage  of  Explained  Variance  Number 


Under 

10 

6 

10  - 

20 

3 

20  - 

30 

3 

30  - 

40 

4 

40  - 

50 

6 

50-  - 

60 

10 

60  - 

70 

5 

70  - 

80 

17 

80  - 

90 

12 

Over 

90 

44 

110 

Having  made  such  a  test,  the  question  then  arises  whether  or  not 
supplier-purchaser  variables  significantly  add  to  the  variance  explained  by 
the  city  size  and  county  density  variables,  or  vice  versa.  If,  according 
to  the  F-test  (or  t-test),  both  city  size  and  county  density  variables  add 
significantly  to  variance  explained  by  the  other  set,  and  further,  if  both 
sets  together  are  jointly  significant  according  to  the  F-test,  then  it  is 
concluded  that  both  supplier-purchaser  variables  and  city  size  and  county 
density  variables  are  needed  to  explain  the  variance  of  the  dependent 
variable.  This  is  the  result  in  39  out  of  110  cases. 

If  the  city  size  and  county  density  variables  are  significant  alone  and 
the  supplier-purchaser  variables  do  not,  according  to  the  F  or  the  t-test, 
add  significantly  to  this  variance,  it  is  concluded  that  the  city  size  and 
county  density  variables  alone  explain  location  best.  This  is  the  result  in 
32  out  of  110  cases.  If  the  supplier-purchaser  type  variables  are 
significant  and  the  city  size  and  county  density  variables  fail  to  add 
significantly  to  the  explained  variance  it  is  concluded  that  the  supplier- 
purchaser  variables  explain  location  best.  This  was  the  outcome  in  20  out 
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of  110  cases.  In  four  cases  ambiguity  arose.  Neither  set  added 
significantly  to  the  variance  explained  by  the  other,  but  both  sets 
together  were  jointly  significant.  In  15  cases  out  of  110  the  explained 
variance  was  so  low  that  it  was  necessary  to  conclude  that  there  was  no 
explanatory  power  in  either  set  of  variables  alone  or  jointly.  The  tables 
in  this  chapter  only  report  the  results  which  according  to  the  above  criteria 
were  statistically  best.  In  the  four  cases  where  there  is  ambiguity  con¬ 
cerning  which  variables  are  best,  and  in  cases  where  there  are  is  not 
statistically  significant  explanatory  power,  the  regression  with  all  variables 
present  is  reported  in  the  tables. 

In  almost  all  cases,  when  negative  coefficients  were  obtained  contrary 
to  theory  they  either  failed  to  be  significant  or  were  produced  through  the 
effects  of  multicolinearity.  The  problem  of  multicolinearity  arises  when  the 
data  matrix  X  used  in  the  estimation  process  is  deficient  in  rank  and  the 
maxtix  X'X  cannot  be  inverted.  Rank  is  well  defined  mathematically,  and 
strictly  speaking  the  rank  of  any  matrix  cannot  be  open  to  question. 
Statistically  matrices  are  almost  always  of  full  rank  because  of  the  presence 
of  random  factors,  and  X’X  can  be  inverted,  but  may  be  numerically  weak 
and  unstable  if  det  X'X  is  near  zero.  There  is  no  statistical  test  for 
multicolinearity  but  it  can  be  expected  to  arise  when  the  independent 
variables  are  highly  correlated  pairwise. 

In  the  case  of  six  textile  industries  these  correlations  were  at  least 
0.90  (0.85  in  one  case).  The  percentage  of  employment  in  any  county  was 
nearly  the  same  for  all.  It  was  decided,  therefore,  to  replace  all  six  with 
a  single  principal  component.  The  principal  component  was  taken  from  the 
clothing  vectors  in  their  natural  form,  percentage  employment.  Since 
these  percentages  are  pure  numbers  it  was  not  necessary  to  normalize  them 
by  taking  deviations  from  the  mean  or  expressing  them  in  units  of  the 
standard  deviations.  The  first  principal  component,  therefore,  is  a  linear 
combination  of  the  six  clothing  vectors  weighted  by  coefficients  which 
indicate  the  importance  of  each  clothing  industry  in  the  combination. 
Furthermore,  since  all  dependent  variables  in  this  study  are  expressed  as 
percentages,  the  principal  component  for  the  clothing  sector  was  adjusted 
by  a  scalar  to  add  up  to  unity  for  comparability.  A  similar  procedure  was 
applied  to  five  industries  in  the  pulp  and  paper  sector. 

These  adjustments  greatly  stabilized  the  results  obtained  from  the 
study.  Whereas  previously  the  addition  or  deletion  of  variables  relating  to 
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resources  or  linkages  would  shift  the  sign,  size  and  level  of  significance  of 
variables  relating  to  density,  after  adjustment  to  principal  components  they 
become  much  less  variant. 

Food  and  beverages 

The  food  and  beverage  industries  are  engaged  in  the  first  stage  of  pro¬ 
cessing  commodities  produced  from  land.  These  include  meat  slaughtering, 
dressing  and  packing,  filleting  fish,  canning  and  freezing  fruits  and 

vegetables,  processing  raw  milk,  milling  wheat  and  producing  feeds  for 

animals.  One  would  expect  there  to  be  a  larger  percentage  of  employment 

in  these  industries  in  counties  where  the  percentage  of  improved  land  is 
large.  This  is  true,  but  in  most  cases  city  size  and  county  density 
variables  are  also  significant  (S.I.C.  104,  106,  107,  108,  109).  The 
hypothesis  that  city  size  and  county  density  variables  are  a  locational 
factor  was  rejected  in  only  three  industrial  classes  (S.I.C.  102,  103,  and 
105).  In  one  industry,  location  is  statistically  determined  soley  by  city 

size  and  county  density  variables. 

The  group  of  activities  where  the  backward  and  forward  linkages  fail 
to  be  significant  are  officially  described  in  the  Meat  and  Poultry  Products 
Industries  (101).  The  principal  suppliers  are  producers  of  agricultural 
commodities  and  the  principal  buyers  are  firms  providing  Accommodation 
and  Food.  Neither  of  these  produced  significant  coefficients,  nor  did 
improved  land  acreage  in  the  county.  Judged  in  terms  of  significance  of 
the  coefficient  and  its  size,  one  would  have  to  conclude  that  the  unique 
event  dummy  variable  representing  the  Toronto  region  dominates  the  others 
in  determining  the  percentage  of  employment  by  county,  although  the 
coefficient  for  city  size  IV,  87,000  to  112,000,  and  logarithm  county 
density  were  also  significant. 

The  three  industries  whose  locations  are  explained  without  the  use  of 
city  size  or  county  density  variables  are  the  Fruit  and  Vegetable 
Processing  Industries  (103),  the  Flour  and  Breakfast  Cereal  Products 
Industry  (105),  and  the  Fish  Products  Industry  (102).  Unlike  the 
processing  in  the  Meat  and  Poultry  Products  Industries  (101),  which  takes 
place  in  large  cities,  the  drying,  canning,  curing,  freezing,  smoking  and 
packing  of  fish  constitutes  a  set  of  activities  located  near  the  site  where 
fish  are  landed.  To  explain  employment  in  the  Fruit  and  Vegetable  Pro- 
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Dependent  Variable:  Comities'  l‘ro|iortion  of  Ontario  in  industry: 
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cessing  Industries  (103)  three  purchaser-supplier  type  variables  were 
used:  the  percentage  of  Improved  Land,  employment  in  the  Metal 
Stamping,  Pressing  and  Coating  Industry  (304),  and  Accommodation  and 
Food.  The  percentage  of  Improved  Land  is  the  only  significant  variable. 

Firms  in  the  Flour  and  Breakfast  Cereal  Products  Industry  (105) 
classification  locate  near  those  in  the  Bakery  Products  Industries  (107), 
and  vice  versa.  Although  both  the  Bakery  Products  Industries  (107)  and 
Improved  Land  acreage  is  significant,  the  overall  fit  is  poor  and  barely 
significant.  Because  of  this  we  conclude  that  there  are  other  factors  of 
importance  in  the  location  decision  of  many  firms.  Since  Improved  Land  is 
significant  we  conclude  that  extensive  research  at  the  level  of  the  firm  may 
reveal  that  there  is  a  proportion  of  production  which  can  be  economically 
pursued  in  smaller  town  nearer  the  resource  site.  If  this  is  true  it  would 
have  repercussions  on  the  location  of  the  Bakery  Products  Industries 
(107).  As  a  supplier,  the  presence  of  a  firm  in  the  Flour  and  Breakfast 
Cereal  Products  Industry  (105)  classification  is  a  factor  encouraging  the 
location  of  Bakery  Products  Industries  (107).  The  best  regression  results 
for  the  Bakery  Products  Industries  (107)  are  obtained  when,  in  addition  to 
the  Cereal  Products  Industry  (105),  the  Paper  Box  and  Bag  Manufacturers 
(273)  and  the  city  size  and  county  density  variables  are  also  present  as 
independent  variables.  Firms  engaged  in  production  of  Bakery  Products 
(107)  are  attracted  to  larger  cities,  but  the  presence  of  suppliers  is  an 
independent  locational  force  of  significance.  Because  the  Cereal  Products 
Industry  is  recommended  for  further  study,  the  effects  of  this  industry  on 
the  location  of  the  Bakery  Products  (107)  should  also  be  examined  in  more 
detail. 

In  the  remaining  industries  to  be  discussed  in  this  section,  city  size 
and  county  density  variables  are  significant  locational  factors,  suggesting 
that  the  prospects  are  not  as  great  for  shifts  toward  the  resource  site  or 
to  rural  areas  and  small  towns.  Firms  in  the  Dairy  Products  Industry 
(104)  produce  a  wide  variety  of  products:  powdered  milk,  cream,  ice 
cream,  cheese,  yogurt  etc.  The  percentage  employed  in  such  types  of 
production  rises  significantly  with  the  size  of  the  largest  city  in  the 
county  (classes  I,  II,  III,  IV),  producing  an  excellent  fit,  but  logarithm 
county  density  is  not  significant.  When  added  to  these  variables,  per¬ 
centage  of  Improved  Land  is  just  over  the  threshold  of  significance  value 
(1.6).  The  location  of  the  Beverage  Industries  (109)  is  explained  by  the 
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city  size  and  logarithm  county  density  variables,  Improved  Land  and 
Miscellaneous  Services.  This  is  also  true  for  establishments  in  the  Feed 
Industry  (106),  except  that  Miscellaneous  Services  would  not  be  among  the 
regressors . 

The  Miscellaneous  Food  Industries  (108)  classification  represents  a 
wide  range  of  economic  activities  including  frozen  dinners,  glucose  manu¬ 
facturing,  rice  milling,  and  salad  oils.  The  city  size  and  county  density 
variables,  and  employment  in  the  Meat  and  Poultry  Products  Industries 
(101),  are  significant  variables.  Although  it  is  a  large  supplier  to  Mis¬ 
cellaneous  Food  Industries  (108),  the  Feed  Industry  (106)  is  not 
significant. 

Considering  this  group  of  industries  in  general,  it  is  found  that  city 
size  under  81,000  is  never  a  locational  factor  except  in  the  case  of  the 
Feed  Industry  (106),  and  that  county  density  is  a  location  factor  only  in 
the  case  of  Meat  and  Poultry  Industries  (101)  and  the  Feed  Industry 
(106).  The  Paper  Box  and  Bag  Manufacturers  (273)  and  firms  in  the  Metal 
Stamping,  Pressing  and  Coating  Industry  (304)  classification  do  provide 
statistically  significant  location  influence  in  some  of  the  industries  con¬ 
sidered.  These  activities,  however,  are  influences  whose  locations  are 
unlikely  to  change  (see  below).  The  location  of  Paper  Box  and  Bag  manu¬ 
facturers  (273)  is  explained  by  city  size  alone,  and  Metal  Stamping, 
Pressing  and  Coating  Industry  (304)  by  the  presence  of  Iron  and  Steel 
Mills  (291),  city  size,  and  county  density.  Because  of  their  direct  or 
indirect  connection  to  Improved  Land,  there  are  three  classifications  where 
microeconomic  study  might  prove  the  existence  of  some  scope  for  shifting 
towards  smaller  cities  and  less  dense  areas:  the  Flour  and  Breakfast 
Cereal  Products  Industry  (105),  the  Fruit  and  Vegetable  Processing 
Industries  (103),  and  the  Bakery  Product  Industries  (107). 

Tobacco,  rubber  and  leather 

The  industries  in  the  tobacco,  rubber  and  leather  section  of  the  S.I.C. 
are  oriented  to  the  market  as  described  by  city  size  and  county  density 
variables.  Statistical  evidence  failed  to  confirm  backward  linkages  in 
several  classifications  where  it  was  expected.  No  backward  linkages,  for 
example,  explain  the  location  of  Leather  Tanneries  (172)  which  are  con¬ 
centrated  in  Toronto  county  and  city  classification  IV. 
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As  the  only  independent  variable,  percentage  employment  in  Leather 
Tanneries  (172)  is  a  significant  backward  linkage  explaining  percentage 
employment  in  Shoe  Factories  (1974),  but  it  is  not  significant  when 
regressed  with  city  size  and  county  density  variables.  Although  city  size 
variables  are  significant  as  a  group  there  is  no  statistical  evidence  that 
large  cities  other  than  Toronto  influence  location,  and  we  conclude  that  on 
balance  the  evidence  does  not  support  Leather  Tanneries  (172)  as  a  back¬ 
ward  linkage  explaining  the  location  of  Shoe  Factories  (174).  A  similar 
result  holds  when  the  Luggage,  Handbag  and  Small  Leather  Goods  Manur 
facturers  (179)  industry  is  the  dependent  variable  (see  below).  The 
Leather  Tanneries  (172),  as  a  possible  backward  linkage,  do  play  a  role  in 
the  explanation  of  the  percentage  employment  in  the  Leather  Glove 
Factories  (179),  but  it  explains  only  6.3  per  cent  of  the  variance  in  the 
dependent  variable. 

It  is  not  surprising  that  the  variables  considered  in  this  study  were 
not  sufficient  to  determine  the  location  of  Leaf  Tobacco  Processors  (151). 
Such  production  is  concerned  with  packaging,  aging,  grading  and  redrying 
leaf  tobacco  which,  it  was  expected,  would  be  pursued  on  farms  on  which 
leaf  tobacco  is  grown.  But  land  suitable  for  tobacco  is  specialized  and  its 
distribution  is  not  identical  with  the  distribution  of  arable  land  in  general. 
No  single  variable  is  significant,  and  all  variables  considered  jointly  fail  to 
be  significant.  The  Tobacco  Products  Manufacturers  (153)  classification  is 
at  the  next  stage  of  processing  with  output  consisting  of  chewing  tobacco, 
cigarettes,  cigars  and  pipe  tobacco.  Here  again  it  is  found  that  the 
location  of  the  resource  processing  stage,  Tobacco  Products  Manufacturers 
(153),  is  not  statistically  related  to  the  percentage  employment  in  Leaf 
Tobacco  Processors  (151).  A  regression  with  only  city  size  and  county 
density  variables  is  most  successful.  Processing  takes  place  predominantly 
in  Toronto  county  with,  in  this  case,  some  propensity  for  production  in 
city  size  class  V  (57,000  to  81,000). 

There  are  two  classifications  where  the  backward  linkage  plays  some 
role,  but  in  both  this  occurs  in  relationships  at  the  later  stage  of  pro¬ 
cessing.  The  Rubber  Products  Industries  (162)  represent  a  collection  of 
firms  producing  a  wide  range  of  output  at  the  end  product  stage. 
Employment  in  the  supplier  classification  Man-made  Fibre,  Yarn  and  Cloth 
Mills  (182)  is  statistically  significant  as  a  determinant  of  location,  but  this 
is  also  true  of  the  purchasing  classification  Wholesale  Trade.  Furthermore, 
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city  size  and  county  density  variables  are  jointly  significant.  The  Rubber 
Products  Industries  (162)  cluster  near  Wholesale  Trade  outlets  and  near 
suppliers  of  Man-made  Fibre,  Yarn  and  Cloth  Mills  (183)  but,  given  similar 
facilities,  the  county  with  a  smaller  city  would  be  preferred.  In  the 
Plastics  Fabricating  Industry  (165)  the  supplier  is  Manufacturers  of  Plastics 
and  Synthetic  Resins  (373).  Principal  purchasers  are  Wholesale  Trade  and 
Motor  Vehicles  and  Parts  Manufacturers  (323,  325).  The  coefficients  for 
the  backward  linkage  and  Wholesale  Trade  are  significant,  and  the  city 
size  and  county  density  variables  add  significantly  to  the  explained 
variance.  The  forward  linkage  is  also  a  successful  variable  in  the 
regression  in  which  Luggage,  Handbag  and  Small  Leather  Goods  Manu¬ 
facturers  (179)  is  the  dependent  variable.  Some  of  the  output  consists  of 
parts  for  shoe  production,  and  hence  this  classification  is  a  supplier  to 
Shoe  Factories  (174).  This  industry  is  a  forward  linkage  which,  with 
Toronto  county  and  logarithm  county  density,  is  statistically  significant. 

In  the  range  of  the  S.I.C.  considered  in  this  section,  the  products 
are  technologically  related  to  the  earliest  stages  of  resource  processing, 
yet  the  location  of  employment  at  the  later  stage  is  not  influenced  by 
backward  linkages.  Rather  they  are  determined  by  city  size  and  county 
density  variables.  For  firms  classified  as  Leaf  Tobacco  Processors  (151) 
or  Leather  Glove  Factories  (175)  no  set  of  variables  is  significant.  There 
is  dependence  in  some  industrial  classifications  on  imported  resources 
(rubber  or  crude  petroleum)  which  are  not  produced  in  Ontario,  and  this 
may  account  for  the  attraction  of  larger  cities,  where  transportation 
facilities  are  available. 

Knitting  mills  and  clothing 

Firms  belonging  to  this  group  of  industries  represent  the  later  stage  of 
processing  textiles.  Their  most  common  characteristic  is  that  they  locate 
together.  The  simple  correlation  coefficient  between  the  percentage  employ¬ 
ment  in  any  one  with  any  other  is  very  high.  In  the  group  with  S.I.C. 
numbers  243  to  249,  such  correlations  are  all  over  0.85,  with  two  over 
0.90.  This  presented  certain  technical  problems  from  a  statistical  point  of 
view  (discussed  in  the  introduction)  which  were  resolved  by  representing 
all  six  industries  as  a  single  composite  designated  in  the  table  as  the 
Clothing  Principal  Component.  Sample  correlations  between  this  composite 
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and  the  six  industries  it  represents  are  0.956,  0.994,  0.980,  0.995,  0.927 
and  0.967  respectively  for  S.l'.C.  243,  244,  245,  246,  248  and  249.  Policy 
measures  affecting  any  one  of  these  would  need  to  consider  every  other 
and,  furthermore,  policies  which  make  one  of  them  locationally  attractive 
are  likely  to  attract  all  the  others. 

Since  the  Clothing  Principal  Component  is  a  combination  of  the  six 
industries  discussed  in  sequence  below,  it  cannot  also  be  an  independent 
variable  explaining  any  of  the  six.  Concerning  such  variables,  it  may  be 
stated  as  a  generality  that  all  six  are  market-oriented,  but  there  are 
exceptions  to  this. 

One  of  the  six  is  the  Men's  Clothing  Industries  (243).  The  per¬ 
centage  employment  in  this  classification  can  be  well  described  (RSQ*  = 
0.94)  by  percentage  employment  in  Knitting  Mills  (239)  and  Wholesale 
Trade.  After  taking  into  account  the  locational  impact  of  Wholesale  Trade 
and  percentage  employment  in  Knitting  Mills  (239),  there  is  no  evidence 
supporting  a  propensity  for  the  Men's  Clothing  Industries  (243)  to  locate 
in  large  cities.  This  is  also  true  of  the  supplier  to  Men's  Clothing  - 
Knitting  Mills  (239).  Knitting  Mills  (239)  are  located  near  purchasing 
industries  represented  by  suppliers  of  Man-made  Fibre,  Yarn  and  Cloth 
Mills  (183)  and,  other  things  being  equal,  larger  cities  are  not  locationally 
attractive . 

The  second  of  the  six  S.I.C.  classifications  represented  by  the 
Clothing  Principal  Component  is  the  Women's  Clothing  Industries  (244).  In 
this  case  the  city  size  and  county  density  variables  offer  an  empirically 
better  explanation  of  location  than  does  Wholesale  Trade  and  Knitting  Mills 
(239).  The  Toronto  market  dominates  locational  considerations  rather  than 
the  presence  of  purchaser  and  supplier  industries. 

The  results  obtained  regarding  two  of  the  other  three  industrial 
classifications  which  form  the  Clothing  Principal  Component  are  ambiguous 
because  of  the  high  correlation  between  Wholesale  Trade  and  the  Toronto 
county  variable.  The  results  obtained  when  the  city  size  and  county 
density  variables  are  regressed  alone  suggest  that  Children's  Clothing 
(245)  may  be  regarded  as  locating  in  cities  over  156,000  and  avoiding 
smaller  cities.  Alternatively,  location  may  be  described  as  being 
statistically  determined  by  the  presence  of  Wholesale  Trade.  Either  the 
city  size  and  county  density  variables,  or  Wholesale  Trade,  can  explain  a 
large  percentage  of  the  variance  in  the  independent  variable,  but  neither 
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significantly  affects  the  explained  variance  when  both  are  present  in  the 
regression.  Under  the  hypothesis  the  industry  is  dominated  by  market 
considerations:  in  the  one  case  by  Wholesale  Trade  and  in  the  other  by 
Toronto  county.  In  the  Fur  Goods  Industry  (246),  on  the  other  hand, 
both  sets  of  variables  significantly  reduce  the  variance  in  the  percentage 
employed  by  county  when  the  other  set  is  present.  The  results  imply  that 
Toronto  county  and  Wholesale  Trade  should  be  combined  into  a  single 
equation. 

The  last  two  industries  which  are  part  of  the  composite  represented 
by  the  Clothing  Principal  Component  are  the  Foundation  Garment  Industry 
(248)  and  Miscellaneous  Clothing  Industries  (249).  We  were  unsuccessful 
in  finding  statistically  significant  supplier  or  purchasing  industries  for 
Miscellaneous  Clothing  (249),  but  the  city  size  and  county  density  vari¬ 
ables  are  significant  as  a  group,  and  explain  a  large  percentage  of  the 
variance  of  the  dependent  variable.  The  Toronto  county  variable  is 
significant  and  large  relative  to  the  coefficients  of  the  other  dummy  vari¬ 
ables.  The  percentage  employment  in  the  Foundation  Garmet  Industry 
(248)  can  best  be  explained  by  city  size  and  county  density  variables. 
The  size  of  largest  city  in  county,  particularly  Toronto  county,  is  the 
factor  favourable  to  location  of  employment  in  the  Foundation  Garmet 
Industry  (248). 

As  noted  above,  the  Clothing  Principal  Component  represents  the 
percentage  employment  by  county  of  six  industries:  S.I.C.  243,  244,  245, 
246,  248  and  249.  It  is  therefore  a  means  of  empirically  exploring  the 
locations  of  these  collectively.  Examination  of  the  purchases  and  sales  of 
the  six  reveals  that  there  are  two  candidates  as  independent  variables  - 
percentage  employment  in  Knitting  Mills  (239),  and  percentage  sales  from 
Wholesale  Trade.  These  are  successful  by  themselves  and,  when  present 
with  city  size  and  county  density  variables,  add  significantly  to  the 
variance  of  the  dependent  variable.  This  statement  also  applies  to  the  city 
size  and  county  density  variables.  They  offer  a  satisfactory  empirical 
description  alone,  but  also  add  significantly  to  the  explained  variance  when 
present  with  the  purchaser-supplier  variables.  If  we  regard  the  regression 
in  which  all  are  present  as  a  representation  of  six  industries,  then  the 
Toronto  county  variables  plus  the  percentage  employment  in  Knitting  Mills 
stands  out  as  empirically  the  best  explanation  for  location. 

All  of  the  products  considered  in  this  section  are  nearer  the  end 
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stage  of  processing  and  make  no  direct  purchase  of  resource  commodities. 
This  may  explain  the  orientation  in  favour  of  location  in  counties  with 
larger  cities  size.  This  is  also  confirmed  in  the  case  of  Hosiery  Mills 
(231).  The  percentage  employment  is  explained  by  city  size  and  county 
density  variables  alone.  No  supplier-purchaser  variable  is  significant. 
Ontario's  resource  base  excludes  the  cotton,  wool  and  natural  rubber 
which  might  prove  a  locational  factor  at  the  earlier  stages  of  processing. 
Ontario  does,  nevertheless,  offer  one  feature  which  is  empirically  est¬ 

ablished  as  important  locationally  -  the  density  of  Toronto  county  per  se . 
Obviously  this  is  something  that  Ontario  has  to  offer  which  is  unavailable 
in  the  less  dense  regions,  unless  a  new  centre  could  be  created  where  all 
such  production  might  be  encouraged  to  locate.  In  this  regard,  Knitting 
Mills  (231)  seem  to  play  a  role  that  should  be  subject  to  more  extensive 
study.  They  are  a  significant  backward  linkage  for  the  aggregated 
Clothing  Principal  Component  which  represents  six  of  the  clothing  classifica¬ 
tions  and  is  explicitly  significant  in  the  case  of  the  Men's  Clothing 

Industries  (243).  There  is  a  significant  backward  linkage  of  Men's 

Clothing  Industries  (243)  to  Man-made  Fibre,  Yarn  and  Cloth  Mills  (183). 

The  Clothing  Principal  Component  represents  six  of  the  nine 
industries  discussed  in  this  section,  and  thus  is  an  indication  of  the  forces 
which  are  at  work  on  the  section  as  a  whole.  Both  supplier-purchaser 

variables  and  the  city  size  and  county  density  variables  add  significantly 

to  the  variance  explained  by  each  other.  The  regression  is  an  exceedingly 
good  fit.  Toronto  county  and  percentage  employment  in  Knitting  Mills 
(239)  are  significant  independent  variables. 

Textile  industries 


The  textile  industries  represent  an  earlier  stage  of  processing  for  the 
knitting  mills  and  clothing  industries .  This  estalishes  the  hypothesis  that 
forward  linkages  will  prove  successful  independent  variables,  and  that  city 
size  and  county  density  variables  will  prove  less  useful.  This  is  not  the 
case.  Forward  linkages  are  generally  successful  but  only  in  conjunction 
with  city  size  and  county  density  variables.  There  are  only  two  cases  of 
backward  linkages.  In  the  Miscellaneous  Textile  Industries  (189),  the 
Clothing  Principal  Component  is  a  significant  buyer  (forward  linkage),  and 
Cotton  Yarn  and  Cloth  Mills  (181)  is  a  significant  seller  (backward  linkage); 
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no  city  size  or  county  density  variables  were  significant.  In  the  Wool 
Yarn  and  Cloth  Mills  (182)  classification,  Man-made  Fibre,  Yarn  and  Cloth 
Mills  is  a  significant  backward  linkage  and  the  Clothing  Principal  Com¬ 
ponent  is  a  significant  forward  linkage.  City  size  and  county  density 
variables  are  significant,  but  city  size  classes  I,  II  and  III  are  negative, 
indicating  that,  other  things  being  egual,  large  cities  are  avoided. 

Backward  linkages  failed  to  be  significant  in  all  other  classifications. 
No  locational  factors  were  significant  in  the  case  of  Man-made  Fibre,  Yarn 
and  Cloth  Mills  (183)  or  for  the  Cordage  and  Twine  Industry  (184).  For 
firms  in  the  Carpet,  Mat  and  Rug  Industry  (186)  and  the  Canvas  Pro¬ 
ducts,  and  Cotton  and  Jute  Bags  Industries  (187),  empirical  evidence 
favours  consideration  of  the  city  size  and  density  variables  alone.  In  the 
Carpet,  Mat  and  Rug  Industry  (186),  the  percentage  employment  rises 
proportionate  to  the  logarithm  of  density.  Toronto  county  and  city  size  V 
coefficient  are  significant.  In  the  Cotton  and  Jute  Bags  Industries  (187) 
larger  cities,  especially  Toronto,  are  a  significant  locational  force  which 
seems  to  overshadow  the  buyer  industry,  Miscallaneous  Vehicle  Manu¬ 
facturers  (329),  as  a  locational  factor. 

In  the  remaining  classification  the  most  successful  regressions 
involved  a  combination  of  a  forward  linkage  with  city  size  and  county 
density  variables.  As  might  be  anticipated,  the  location  of  the  Automobile 
Fabric  Accessories  Industry  (188)  is  explained  by  the  purchasing 
classification  Motor  Vehicles  and  Parts  (323,  325)  in  combination  with  city 
size  and  county  density  variables.  The  empirical  results  obtained  when 
Cotton  Yarn  and  Cloth  Mills  (181)  is  the  dependent  variable  establishes  the 
Clothing  Principal  Component  as  a  significant  independent  variable  but, 
other  things  being  equal,  large  cities  (size  I  and  III)  are  avoided.  The 
city  size  and  county  density  variables  must  also  be  part  of  the  locational 
description  of  percentage  employment  in  Felt  and  Fibre  Processing  Mills 
(185).  The  percentage  employment  in  the  buyer  industry,  Wool  Yarn  and 
Cloth  Mills  (182),  and  Toronto  county,  carry  significant  positive 
coefficients.  All  other  city  size  variables  are  either  negative  or  positive, 
but  not  significant;  logarithm  county  density  is  not  significant. 

The  textile  industries  are  market-oriented,  and  in  general  it  may  be 
said  that  either  city  size  and  county  density,  or  forward  linkage,  or  both, 
explain  location.  However,  there  is  evidence  that,  other  things  being 
equal,  location  outside  the  large  cities  is  preferred.  In  the  last  section  it 
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was  noted  that  Knitting  Mills  (239)  are  locationally  backward  linked  to 
Man-made  Fibre  and  Cloth  Mills  (183),  which  could  not  itself  be  locationally 
explained.  Knitting  Mills  (239)  were  a  significant  locational  factor  for  the 
Clothing  Principal  Component  and  for  Men's  Clothing  Industries  (243)  in 
particular.  Here  we  find  that  Man-made  Fibre  and  Cloth  Mills  (183)  is  also 
a  backward  linkage  locationally  significant  to  Wool  Yarn  and  Cloth  Mills 
(182).  Although  there  is  an  association  between  location  and  large  city 
size,  we  find  evidence  that,  other  things  being  equal,  large  cities  are 
avoided  by  firms  in  the  textile  industries.  This  is  true  of  the  Cotton 
Yarn  and  Cloth  Mills  (181),  Wool  Yarn  and  Cloth  Mills  (182),  and  the 
Automobile  Fabric  Accessories  Industry  (188)  classifications. 

The  empiricial  evidence  suggests  also  that  Man-made  Fibre,  Yarn  and 
Cloth  Mills  (183)  are  least  constrained  locationally  and  yet  play  a  key  role 
particularly  as  a  backward  linkage  to  Knitting  Mills  (239),  which  in  turn  is 
a  backward  linkage  for  the  Men's  Clothing  Industries  (243),  the  Foundation 
Garment  Industry  (248),  and  the  Clothing  Principal  Component. 

Paper,  printing  and  publishing 

As  with  the  clothing  industries  discussed  above ,  we  find  a  number  of 

industries  engaged  in  paper,  printing  and  publishing  activities  whose 
percentage  distribution  among  the  countries  is  nearly  identical.  The 
correlation  between  the  percentage  employed  in  any  two  of  S.I.C.  273, 
274,  286,  288  or  289  is  0.96  or  greater.  These  were,  therefore,  repre¬ 
sented  as  a  single  composite  -  the  Printing  Principal  Component.  The 

manner  of  forming  the  composite  is  described  in  the  introduction.  Here  we 
merely  note  that  its  correlation  with  any  of  the  industries  it  represents  is 
0.984  or  greater  and  that  it  has  been  adjusted  so  as  to  add  to  one  in 

order  for  it  to  be  comparable  with  other  variables  which  are  expressed  as 
percentages.  A  discussion  of  the  statistical  aspects  of  the  Printing 
Principal  Component  gives  a  preliminary  summary  of  the  five  industries  it 
represents . 

The  regression  of  city  size  and  county  density  variables  with  Printing 
Principal  Component  as  the  dependent  variable  produces  an  almost  perfect 
fit  (RSQ*  =  0.991).  Logarithm  county  density  is  significant  and  positive. 
City  size  coefficients  are  positive  and  significant  for  city  sizes  I  through 
IV  and  the  coefficients  rise  with  size  of  city  class  (0.013,  0.031,  0.031, 
0.547).  Percentage  employment  in  Miscellaneous  Services  is  an  alternative 
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independent  variable  which  also  produces  an  excellent  fit  (RSQ*  =  0.977) 
but  is  not  significant  (and  hence  does  not  add  significantly  to  the  variance 
of  the  independent  variable)  when  regressed  with  city  size  and  county 
density  variables.  We  therefore  conclude  that  the  description  in  terms  of 
city  size  and  county  density  variables  is  the  best  statistically  and  per¬ 
centage  employment  is  considered  market-oriented. 

A  distinction  in  the  Standard  Industrial  Classification  is  made  between 
Publishing  Only  (288)  and  Publishing  and  Printing  (289).  The  des¬ 
cription,  just  completed,  of  the  independent  variables  significant  in  the 
regression  for  the  Printing  Principal  Component  would  also  fit  Publishing 
Only  (288),  but  not  Publishing  and  Printing  (289).  Percentage  employment 
in  Miscellaneous  Services  is  not  a  significant  variable  when  regressed  with 
city  size  and  county  density  variables,  although  it  is  significant  alone; 
city  size  and  county  density  variables  produce  a  better  fit.  A  positive 
and  significant  coefficient  for  city  sizes  I  to  IV  and  for  logarithm  county 
density  is  obtained.  This  also  fits  well  as  description  of  percentage 
employment  in  Paper  Box  and  Bag  Manufacturers  (273)  and  Miscellaneous 
Paper  Converters  (274)  respectively.  No  supplier-purchaser  classification 
could  be  identified.  Logarithm  county  density  is  significant  in  these  cases 
but  city  size  class  IV  is  not  significant  in  the  case  of  Miscellaneous  Paper 
Converters  (274).  City  coefficients  rise  with  size  of  city  in  classes  I,  II, 
III  and  IV,  indicating  that  these  are  activities  confined  to  counties  with 
larger  cities. 

In  Commercial  Printing  (286),  in  Platemaking,  Typesetting  and  Trade 
Bindery  Industry  (287),  and  in  Publishing  and  Printing  (289),  purchasing 
industries  prove  statistically  necessary.  In  the  particular  case  of  Com¬ 
mercial  Printing  (286),  the  best  fit  is  obtained  from  percentage  employment 
in  Miscellaneous  Services  alone,  but  both  sets  of  variables  are  needed  in 
the  explanation  statistically  best  for  the  other  two  industrial  classifications . 
In  each  case  the  appropriate  F-test  indicates  that  one  set  of  variables  is 
adding  significantly  to  the  variance  explained  by  the  other.  In  the  Plate¬ 
making,  Typsetting  and  Trade  Bindery  Industry  (287),  the  Toronto  county 
variable  and  the  Printing  Principal  Component  are  significant  and  positive. 
The  city  size  coefficients  for  city  size  V  is  negative  and  significant, 
indicating  the  Printing  Principal  Component  would  project  a  higher  level 
than  warranted  for  this  size  of  city  while  underestimating  Toronto  county. 
There  are  two  buyer  classifications  which  potentially  explain  Publishing 
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and  Printing  (289):  employment  in  Retail  Trade  and  in  Miscellaneous 
Services.  When  regressed  with  city  size  and  county  density  variables,  it 
is  determined  that  the  percentage  employment  in  Miscellaneous  Services  and 
city  sizes  III  and  IV  are  the  only  significant  variables. 

The  purchaser  industry  emerges  much  more  clearly  in  the  explanation 
of  percentage  employment  in  Asphalt  Roofing  Manufacturers  (272).  Per¬ 
centage  employment  in  the  Plastics  Fabricating  Industry  (165)  as  the  single 
regressor  is  statistically  significant.  The  city  size  and  county  density 
variables  do  not  add  significantly  to  this.  Pulp  and  Paper  Mills  (271)  is 
the  only  classification  linked  directly  to  a  resource  supplier.  Percentage 
in  Forestry  Employment  is  significant  when  regressed  with  city  size  and 
county  density  variables,  and  adds  significantly  to  the  explained  variance. 
The  coefficient  of  logarithm  county  density  is  positive  and  significant,  but 
none  of  the  city  size  variables  are  significant  and  they  tend  to  be  negative. 

The  locations  of  industries  in  the  printing  and  publishing  portion  of 
the  S.I.C.  are  best  explained  by  city  size  and  county  density  variables. 
This  was  true  of  the  aggregate  which  was  called  the  Printing  Principal 
Component,  and  of  several  of  the  specific  classifications,  including 
Publishing  Only  (288),  Paper  Box  and  Bag  Manufacturers  (273),  and 
Miscellaneous  Paper  Converters  (274).  Sales  to  such  industries  link  the 
Platemaking,  Typsetting  and  Trade  Bindery  Industry  (283)  to  the  city, 
whereas  with  the  location  of  Printing  and  Publishing  (289),  sales  to  Mis¬ 
cellaneous  Services  also  plays  a  significant  role.  All  of  these  classifications 
appear  to  be  closely  tied  to  the  large  cities  and  to  the  regional  centre. 
Exactly  the  opposite  is  true  of  Pulp  and  Paper  Mills  (271),  whose  location 
is  resource-determined.  The  location  of  Asphalt  Roofing  (272),  on  the 
other  hand,  is  influenced  by  a  supplier,  the  Plastics  Fabricating  Industry 
(165),  whose  location  is  significantly  related  to  Man-made  Fibre,  Yarn  and 
Cloth  Mills  (183).  This  classification  was  shown  above  to  play  a  key  role 
as  a  backward  linkage  for  the  textile  and  clothing  industries. 

Wood,  furniture  and  fixtures 


In  the  previous  section  the  industries  considered  were,  with  two 
exceptions,  oriented  to  population  density  and  larger  cities.  In  the  set  of 
industries  which  are  to  be  described  here  there  are  three  whose  locations 
are  explained  solely  by  city  size  and  county  density.  The  locations  of  the 
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remainder  are  influenced  by  technological  relationships,  either  through 
sales  to  the  Construction  industry,  or  by  purchases  from  the  Forestry 
industry . 

The  percentage  employed  in  the  Forestry  industry  was  the  only 
significant  variable  explaining  the  location  of  Sawmills,  Planing  Mills  and 
Shingle  Mills  (251)  or  Veneer  and  Plywood  Mills  (252).  It  was  also 
significant  as  an  independent  variable  explaining  employment  in 
Miscellaneous  Wood  Industries  (259),  but  Toronto  county  was  also 
significant.  The  influence  of  Forestry  employment  on  location  seems  to  end 
at  the  earliest  stages  of  processing.  None  of  the  three  above  industries  is 
influential  in  the  location  of  any  later  stages  of  processing. 

At  the  other  extreme  there  are  three  industries  whose  locations  are 
explained  solely  by  city  size  and  county  density.  No  suppliers  or  pur¬ 
chasers  proved  to  be  significant  independent  variables  in  the  equations 
explaining  employment  in  Wooden  Box  Factories  (256),  in  the  Coffin  and 
Casket  Industry  (258),  or  in  Household  Furniture  Manufacturers  (261). 
The  fit  of  city  size  and  county  density  variables  was  weak  in  the 
regression  for  Wooden  Box  Factories  (256).  The  only  significant  variables 
were  logarithm  county  density  and  city  size  VII,  which  were  positive. 
Percentage  employment  in  Houshold  Furuniture  Manufacturers  (261)  can  be 
explained  by  Toronto  county  and  logarithm  county  density.  A  good  fit  is 
also  obtained  from  city  size  and  county  density  variables  when  percentage 
employment  in  the  Coffin  and  Casket  Industry  (258)  is  the  dependent 
variable.  Toronto  county  is  again  significant,  but  in  this  case  city  sizes 
VII  and  IX  are  also  significant.  The  statistical  results  indicate  that 
Ontario's  abundance  of  Forestry  resources  confers  no  locational  advantage 
for  these  industries  in  the  regions  of  supply. 

A  forward  linkage  to  the  Construction  industry  seems  to  influence  the 
location  of  two  industries .  It  was  the  only  statistically  significant  factor 
influencing  location  of  the  Office  Furniture  Manufacturers  (264).  City  size 
and  county  density  variables  did  not  add  significantly  to  the  explained 
variables .  Location  of  Miscellaneous  Furniture  and  Fixtures  Manufacturers 
(266),  on  the  other  hand,  must  be  explained  with  both  Construction  and 
city  size  and  county  density  variables  present.  Of  the  city  size  and 
county  density  variables,  only  logarithm  county  density  is  significant 
singly.  Firms  forming  the  Miscellaneous  Furniture  and  Fixtures  Manu¬ 
facturers  (266)  classification  purchase  in  sufficient  volume  from  Wire  and 
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Wire  Products  Manufacturers  (305)  to  justify  consideration  of  this  as  a 
potential  locational  factor,  in  addition  to  Construction.  This  is  verified 
empirically,  and  it  was  found  also  that  city  size  and  county  density 
variables  added  significantly  to  the  explained  variance,  but  that  Con¬ 
struction  did  not.  Only  Toronto  county  and  percentage  employment  in 
Wire  and  Wire  Products  Manufacturers  (305)  are  significant. 

Percentage  employment  in  Electric  Lamp  and  Shade  Manufacturers 
(268)  is  significantly  influenced  by  the  supplier  classification  Manu¬ 
facturers  of  Lighting  Fixtures  (333),  but  the  relationship  is  not  reciprocal 
(see  below).  Percentage  employment  in  Manufacturers  of  Lighting  Fixtures 
(333)  is  a  significant  independent  variable  when  regressed  with  percentage 
employment  in  Manufacturers  of  Electrical  Industrial  Equipment  (336)  and 
with  city  size  and  county  density  variables .  Of  the  city  size  and  county 
density  variables  only  Toronto  county  coefficient  is  significant. 

Forestry  employment  has  virtually  no  influence  on  the  location  of 
production  beyond  the  earliest  stage.  The  exception  is  found  with  Mis¬ 
cellaneous  Wood  Industries  (259).  Most  production  is  influenced  by  either 
Toronto  county,  logarithm  county  density,  or  Construction  employment. 

Primary  metal  industry  and  metal  fabricating 

The  industries  under  discussion  in  this  section  are  involved  in  the  pro¬ 
cessing  of  metals  from  the  earliest  stages  on  through  to  end  products  of 
various  kinds.  The  resource  basis  for  the  sector  is  metal  ore  mining, 
which  produces  ingots  in  two  primary  stages  of  processing,  recognized  in 
the  Standard  Industrial  Classification  as  Iron  and  Steel  Mills  (291)  and 
Smelting  and  Refining  (295).  This  latter  classification  is  very  well 
explained  statistically  by  its  backward  linkage  to  mining  and  its  forward 
linkage  to  Copper  and  Copper  Alloy  Rolling,  Casting  and  Extruding  (297). 
City  size  and  county  density  variables  cannot  add  significantly  to  this 
explanation.  Mining  is  a  locational  factor  establishing  Smelting  and  Refining 
(295),  but  the  sequence  goes  no  further.  In  fact,  it  is  the  forward 
linkage  to  Copper  and  Copper  Alloy  Rolling,  Casting  and  Extruding  (297) 
that  pulls  Smelting  and  Refining  (195)  away  from  its  resource  base  to 
locate  in  the  market.  Smelting  and  Refining  (295)  is  not  a  locational  factor 
for  any  other  S.I.C.  classification. 

Potentially,  Smelting  and  Refining  (295)  could  be  a  locational  factor 
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for  Iron  and  Steel  Mills  (291),  which  is  the  second  primary  industry  in  the 
sector,  but  this  is  not  the  case.  Instead,  the  location  of  the  Iron  and 
Steel  Mills  (291)  classification  is  statistically  explained  by  a  forward 
linkage  to  the  Metal  Stamping,  Pressing  and  Coating  Industry  (304)  and  by 
city  size  class  II,  which  includes  Hamilton.  Negative  coefficients  indicate 
that  any  other  city  size  is  avoided.  We  interpret  this  result  to  mean  that 
there  are  unique  features  of  Hamilton  (no  doubt  historical,  in  part)  which 
single  is  out  as  the  centre  for  such  activity  in  Ontario.  Unlike  the 
activity  of  Smelting  and  Refining  (295),  the  Iron  and  Steel  Mills  (291) 
classification  is  an  important  backward  linkage  for  many  other  industries, 
bringing  them  near  the  location  of  the  mills.  However,  in  the  next  section 
we  show  that  the  Iron  and  Steel  Mills  (291)  are  not  a  locational  factor  for 
the  transportation  industries  of  Southern  Ontario,  and  in  the  paragraphs 
below  evidence  is  presented  which  suggests  that,  other  things  being 
equal,  industries  with  backward  linkages  have  not  developed  in  Hamilton  to 
the  extent  that  would  be  expected,  given  the  amount  of  Iron  and  Steel 
Mills  (291)  activity  in  that  city. 

Unlike  the  locational  relationships  between  other  industries,  the 
relationship  between  Iron  and  Steel  Mills  (291)  and  the  Metal  Stamping, 
Pressing  and  Coating  Industry  (304)  is  reciprocal.  When  employment  in 
the  Metal  Stamping,  Pressing  and  Coating  Industry  (304)  is  the  dependent 
variable,  the  percentage  employed  in  Iron  and  Steel  Mills  (291)  is  a 
significant  independent  variable.  The  most  successful  regression  includes 
city  size  and  county  density  variables.  Logarithm  county  density  is 
statistically  significant:  employment  rises  with  county  density.  Coefficients 
for  city  sizes  over  87,000  have  a  positive  and  (except  for  size  class 
302,000  to  310,000  which  includes  Hamilton)  significant  effect  on 
employment.  Metal  Stamping  (304)  is  drawn  towards  larger  cities  and 
dense  areas  and,  other  things  being  equal,  near  Iron  and  Steel  Mills 
(291). 

Other  industries  for  which  Iron  and  Steel  Mills  (291)  are  a  locational 
factor  include  S.I.C.  292,  302,  305,  206,  208  and  309.  In  the  Hardware, 
Tool  and  Cutlery  Manufacturers  (306)  regression,  the  percentage  employ¬ 
ment  in  Iron  and  Steel  Mills  (291)  is  the  only  significant  independent 
variable,  other  than  city  size  and  county  density.  The  rise  in  percentage 
employment  with  logarithm  county  density  is  significant  and  the  positive 
coefficients  attached  to  the  city  size  variables  for  Class  I  and  III  are 
significant,  indicating  greater  employment  in  counties  with  cities  larger 
than  150,000  except  in  the  case  of  city  size  II  which  includes  Hamilton. 
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Dependent  Variable:  Counties'  I’roportion  of  Ontario  Employment  In  Industry: 
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In  four  cases  the  statistically  significant  independent  variables  include 
both  the  percentage  employment  in  Iron  and  Steel  Mills  (291)  and  Con¬ 
struction.  When  percentage  employment  in  Steel  Pipe  and  Tube  Mills  (292) 
is  the  dependent  variable,  the  city  size  and  county  density  variables  do 
not  add  significantly  to  the  variance  explained  by  Iron  and  Steel  Mills 
(291)  and  Construction.  The  Fabricated  Structural  Metal  Industry  (302) 
also  shows  an  affinity  for  locations  near  Iron  and  Steel  Mills  (291)  and 
Construction.  In  this  case,  the  Iron  and  Steel  Mills  (291)  and  Con¬ 
struction,  and  city  size  and  county  density  variables,  add  significantly  to 
the  explained  variance  but  no  coefficient  individually  does  so.  Considering 
the  signs  and  significance  levels  of  the  city  size  and  county  density 

variables,  the  statistical  evidence  favours  Iron  and  Steel  Mills  (291)  and 

Construction  as  the  more  important  locational  factor.  Similar  comments 
should  be  made  concerning  Miscellaneous  Metal  Fabricating  Industries 
(309),  except  that  there  is  a  significant  rise  in  the  percentage  of  employ¬ 
ment  by  county  with  logarithm  county  density,  and  the  coefficient  for  city 
size  302,000  to  310,000  (which  includes  Hamilton)  is  significant  and 

negative.  Percentage  employment  in  Iron  and  Steel  Mills  (291)  is 
significant  as  is  Construction. 

The  negative  coefficient  of  city  size  II  indicates  that,  although 

employment  in  Iron  and  Steel  Mills  (291)  has  an  independent  impact  on  Mis¬ 
cellaneous  Metal  Fabricating  Industries  (309),  and  although  it  is  dispro¬ 
portionately  located  in  Hamilton,  the  secondary  industry  is  not  established 
there. 

To  explain  percentage  employment  in  Wire  and  Wire  Products  Manu¬ 
facturers  (305)  and  Machine  Shops  (308),  one  must  also  make  use  of  both 
sets  of  variables.  Both  the  city  size  and  county  density  variables  and  the 
supplier-purchaser  variables  are  significant  alone  and  add  significantly  to 
the  variance  when  all  variables  are  present.  Significant  coefficients  imply 
that  percentage  employment  rises  with  the  logarithm  of  county  density,  and 
increases  with  the  percentage  employment  in  Iron  and  Steel  Mills  (291)  or 
in  Wholesale  Trade.  City  sizes  greater  than  35,000  have  negative  effects 
which,  except  for  size  class  IV  and  V,  are  significant.  The  statistical 
results  indicate  that  the  percentage  employment  in  Machine  Shops  (308)  can 
be  explained  exceedingly  well  by  percentage  employment  in  Iron  and  Steel 
Mills  (291),  in  combination  with  percentage  employment  in  Motor  Vehicles 
and  Parts  (323,  325)  and  Wholesale  Trade.  Logarithm  county  density  is 


48 


significant  and  positive,  and  city  size  coefficients  are  negative  and 

significant  for  cities  size  I,  II,  III  and  VI,  indicating  that,  for  given 

levels  of  supplier-purchaser  variables,  the  percentage  employed  increases 
with  logarithm  county  density  and  falls  with  the  size  of  the  largest  city  in 
the  county. 

Percentage  employed  in  Iron  and  Steel  Mills  (291)  is  not  a  significant 
independent  variable  explaining  the  location  of  employment  in  Boiler  and 
Plate  Works  (301).  But  both  supplier-purchaser  and  city  size  and  county 
density  add  significantly  to  the  explained  variance.  The  logarithm  county 
density  carries  a  significant  positive  coefficient  as  does  Construction. 
Given  the  levels  of  these  two  variables,  employment  in  larger  cities  is 

avoided.  Significant  negative  coefficients  attach  to  city  sizes  I,  II  and 

III. 

In  two  industries,  Iron  and  Steel  Mills  (291)  qualified  as  a  potential 
locational  factor  because  of  its  high  volume  of  sales  to  a  receiving 

industry,  but  the  association  did  not  prove  itself  statistically.  The 

Ornamental  and  Architectural  Metal  Industry  (303)  is  well  explained  by  city 
size  and  county  density  variables.  Percentage  employment  in  Iron  and 
Steel  Mills  (291)  is  significant  by  itself  but  not  with  city  size  and  county 
density  variables.  The  statistical  evidence,  therefore,  implies  that  the 
location  of  this  industry  rises  with  logarithm  county  density,  with  positive 
effects  for  city  sizes  over  87,000.  Similarly,  employment  of  firms  in  the 
Heating  Equipment  Manufacturers  (307)  industry  is  well  explained  by  city 
size  and  county  density  variables.  Employment  rises  significantly  with 
logarithm  county  density.  Toronto  county  and  city  size  IV  are  a 

significant  locational  factor;  city  size  II,  which  includes  Hamilton,  is  not 

significant. 

Percentage  employment  in  Iron  Foundries  (294)  can  be  well  explained 
by  the  single  variable  of  percentage  employment  in  Motor  Vehicles  and 
Parts  (323,  325). 

In  the  first  paragraph  of  this  section  it  was  stated  that,  unlike  Iron 
and  Steel  Mills  (291),  there  was  no  statistical  evidence  that  Smelting  and 
Refining  (295)  activity  had  established  industries  backward  linked  to 
smelting  and,  in  fact,  examination  of  the  regression  for  Smelting  and 
Refining  (295)  indicates  that  this  industry  is  itself  influenced  by  forward 
linkages  to  locate  away  from  the  resource  site,  and  more  in  the  market 
where  Copper  and  Copper  Alloy  Rolling,  Casting  and  Extruding  (297)  is 
located.  Employment  in  Copper  and  Copper  Alloy  Rolling,  Casting  and 
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Extruding  (297)  is  explained  quite  well  by  city  size  and  county  density 
variables.  Toronto  and  city  size  III  carry  significant  positive  coefficients. 
Percentage  employment  in  Smelting  and  Refining  (295)  and  percentage 
employment  in  Manufacturers  of  Electric  Wire  and  Cable  (338)  did  not 
prove  significant.  Similarly,  percentage  employment  in  Metal  Rolling, 
Casting  and  Extruding  (298)  is  best  explained  by  city  size  and  county 
density  variables  alone.  Coefficients  for  city  size  classes  156,000  and  over 
are  positive  and  significant. 

In  the  primary  metals  sector,  Iron  and  Steel  Mills  (291)  are  a 
statistically  significant  variable  establishing  forward  linkages  locationally 
important  to  many  other  industries.  Hamilton  is  well  endowed  with  steel 
mills,  but  industries  backward  linked  to  steel  are  not  as  well  established 
there  as  would  be  expected  statistically.  Smelting  and  Refining  (295)  does 
not  establish  backward  linked  industries,  but  rather  is  locationally 
influenced  to  locate  at  the  site  of  the  buyer. 

Machinery  (except  electric)  and  transport  equipment  industries 

The  Machinery  and  Transport  Equipment  Industries  represent  later  stages 
of  processing  which,  unlike  those  discussed  in  the  previous  sections, 
would  not  be  expected  to  make  substantial  purchases  of  output  from  Iron 
and  Steel  Mills  (291).  In  fact,  Iron  and  Steel  Mills  (291)  are  substantial 
supplies  in  only  two  cases,  and  a  statistically  significant  locational  variable 
in  only  one.  Wholesale  Trade  and  Iron  and  Steel  Mills  (291)  are 
statistically  significant  independent  variables  in  the  regression  which 
explains  percentage  employment  in  the  Agricultural  Implement  Industry 
(311);  Wholesale  Trade  is  also  a  significant  locational  variable  in  two  other 
industries.  In  Miscellaneous  Machinery  and  Equipment  Manufacturers  (315) 
employment  rises  with  logarithm  county  density  and  Wholesale  Trade  but, 
ceteris  paribus,  city  size  classes  I,  II  and  III  (over  156,000)  are  avoided. 
The  second  industrial  classification  where  Wholesale  Trade  emerges  as  a 
statistically  significant  variable  is  Office  and  Store  Machinery  Manu¬ 
facturers  (318).  The  market  pull  on  this  industry  is  indicated  by  the  fact 
that  Toronto  county  and  Wholesale  Trade  are  the  only  significant  variables. 

Ships  and  boats  are  described  in  two  of  the  three  digit  codes  of  the 
Standard  Industrial  Classification.  Shipbuilding  and  Repair  (327)  includes 
boats  over  5  tons,  while  producers  in  the  Boatbuilding  and  Repair  (328) 
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Dependent  Variable:  Counties'  Proportion  of  Ontario  Employment  in  Industry: 
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classification  concentrate  on  smaller  craft,  including  lifeboats,  sailboats  and 
motorboats .  It  was  anticipated  that  the  city  size  and  county  density 
variables  considered  in  this  study  would  not  explain  the  percentage 
employment  in  Shipbuilding  and  Repair  (327),  and  in  fact  this  was  the 
case.  The  effort  to  find  a  statistically  satisfactory  description  was  not 
successful,  but  it  appears  that  employment  in  Transportation  and  Storage 
does  have  an  influence  and  that,  for  a  given  level  of  this  variable,  cities 
under  156,000  would  be  preferred.  In  the  regression  in  which  percentage 
employment  in  Boatbuilding  and  Repair  (328)  was  the  dependent  variable, 
the  final  regression  explained  more  of  the  variation  in  the  dependent 
variable.  Percentage  employment  in  Motor  Vehicles  and  Parts  (323,  325)  is 
not  a  significant  independent  variable.  Percentage  employment  in  Boat¬ 
building  and  Repair  (328)  rises  significantly  with  logarithm  county  density, 
and  city  size  IV  is  significant. 

Percentage  employment  in  Aircraft  and  Aircraft  Parts  Manufacturers 
(321)  is  explained  partly  by  percentage  employment  in  Transportation  and 
Trade.  Logarithm  county  density  also  carries  a  positive  and  significant 
coefficient,  while  all  city  size  variables  are  negative  and,  for  city  sizes 
greater  than  24,000,  significantly  so.  For  any  given  level  of  employment 
in  Transportation  and  Storage,  employment  rises  with  logarithm  county 
density,  but  the  greater  the  size  of  the  city,  the  more  this  overstates  the 
percentage  employment  in  Aircraft  and  Aircraft  Parts  Manufacturers  (321). 

No  dominant  supplier  or  purchasing  industries  were  found  in  the 
remaining  classification,  but  city  size  and  county  density  produced  a 
reasonably  good  fit  in  two:  Truck  Body  and  Trailer  Manufacturers  (324) 
and  Miscellaneous  Vehicle  Manufacturers  (329).  In  both  cases  Toronto 
county  was  significant  but,  in  the  case  of  Truck  Body  and  Trailer  Manu¬ 
facturers  (324),  logarithm  county  density  and  city  size  III  also  carry 
positive  and  significant  coefficients. 

In  three  cases  the  explained  variance  is  small,  suggesting  the  need 
for  additional  variables  not  considered  in  this  study.  In  the  case  of  Motor 
Vehicles  and  Parts  (323,  325),  percentage  employment  in  Iron  and  Steel 
Mills  (291)  was  tried  but  was  not  significant.  This  regression  indicates 
that  employment  rises  with  logarithm  county  density  and  that  city  sizes  III 
and  IV  are  significant.  The  classification  Railroad  Rolling  Stock  Industry 
(326)  produces  only  RSQ*  =  .463  and,  although  the  regression  of  city  size 
and  county  density  is  significant,  city  size  II  is  the  only  variable  with  a 
significant  coefficient. 
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Except  for  the  locational  influence  of  Iron  and  Steel  Mills  (291)  on  the 
Agricultural  Implement  Industry  (311),  the  locations  of  all  industries  in 
this  sector  are  influenced  by  city  size  and  county  density  variables,  at 
least  in  part.  The  percentage  of  variance  explained  in  the  case  of  several 
industries  is  quite  low:  Commercial  Refrigeration  and  Air  Conditioning 
Equipment  Manufacturers  (316),  Motor  Vehicles  and  Parts  (323,  325),  the 
Railroad  Rolling  Stock  Industry  (326),  and  Shipbuilding  and  Repair  (327). 

Electrical  products  industries 

The  electrical  products  industries  are  locationally  interconnected  through 
forward  and  backward  linkages.  City  size  and  county  density  are  usually 
significant  and  usually  indicate  that  the  largest  cities  are  preferred 
locations . 

The  Communications  Equipment  Manufacturers  (335)  classification  is 
frequently  found  to  attract  industries  to  whom  it  sells.  It  is  also  attracted 
to  one  of  the  industries  it  supplies.  This  industry,  Manufacturers  of 
Household  Radio  and  Television  Receivers  (334),  is  the  only  variable 
explaining  the  location  of  firms  in  the  Communications  Equipment  Manu¬ 
facturers  (335)  industry.  The  relationship  is  reciprocal.  Manufacturers 
of  Household  Radio  and  Television  Receivers  (334)  locate  near  producers  of 
Communications  Equipment  Manufacturers  (335).  Toronto  county  is  a 
positive  and  significant  variable  also,  but  city  size  II  carries  a  significant 
negative  coefficient.  All  of  the  other  city  sizes  and  county  density 
variables  fail  this  test  of  significance,  and  all  city  sizes  save  one  have 
negative  coefficients.  The  Communications  Equipment  Manufacturers  (335) 
industry  also  influences  location  of  the  Manufacturers  of  Lighting  Fixtures 
(333)  and  of  the  Manufacturers  of  Miscellaneous  Electrical  Products  (339) 
although,  in  this  case,  county  density  and  city  size  IV  have  a  significant 
positive  influence. 

Major  Appliances  (332)  locate  near  Iron  and  Steel  Mills  (291)  but, 
ceteris  paribus,  Toronto  county  and  city  size  III  are  significantly  positive. 
Manufacturers  of  Small  Electrical  Appliances  (331)  are  backward  linked  to 
the  Metal  Stamping,  Pressing  and  Coating  Industry  (304).  City  size  and 
county  density  variables  do  not  add  significantly  to  this,  nor  can  they  add 
to  the  variance  explained  in  the  case  of  the  Manufacturers  of  Electrical 
Industrial  Equipment  (336),  which  locates  through  forward  linkages  to 
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Miscellaneous  Machinery  and  Equipment  Manufacturers  (315).  The  location 
of  Manufacturers  of  Electric  Wire  and  Cable  (338)  could  be  explained  by 
the  percentage  employment  in  Copper  and  Copper  Alloy  Rolling,  Casting 
and  Extruding  (297),  but  better  results  are  obtained  from  city  size  and 
county  density  variables  with  Copper  and  Copper  Alloy  Rolling,  Casting 
and  Extruding  (297)  excluded.  As  with  the  other  industries  considered  in 
this  section,  Toronto  county  is  the  dominant  independent  variable. 

Non-metallic  mineral  products  industries 

Forward  linkages  dominate  the  non-metallic  mineral  products  sector  of  the 
Standard  Industrial  Classification.  All  but  three  industries  locate  near  an 
industrial  buyer.  In  two  of  the  three  industries  where  the  industrial 
linkage  fails,  the  city  and  county  density  variables  fail  as  well  and,  there¬ 
fore  ,  no  satisfactory  explanation  can  be  found  for  the  location  of  Abrasives 
Manufacturers  (357)  or  Lime  Manufacturers  (358).  This  is  possibly 

because  suitable  resource  variables  were  not  available. 

In  the  third  industry  where  linkages  variables  failed,  Miscellaneous 
Non-Metallic  Mineral  Products  Industries  (359),  the  city  size  and  county 
density  variables  were  successful.  Logarithm  county  density,  the  Toronto 
county  variable,  and  the  coefficient  for  city  size  V  were  positive  and 
significant.  Linkage  variables  also  fail  to  exceed  the  threshold  of 
significance  in  the  case  of  Stone  Products  Manufacturers  (353).  For  these 
firms  the  statistical  evidence  also  favours  city  size  and  county  density 
variables  alone.  Asphalt  Roofing  Manufacturers  (272)  is  a  potential 

independent  variable  but  is  not  significant  when  the  city  size  and  county 
density  variables  are  present.  Logarithm  county  density  and  coefficients 
for  city  sizes  I  and  II  (over  302,000)  are  significant  and  positive.  Two 
industries,  Concrete  Products  Manufacturers  (354)  and  Ready-Mix  Concrete 
Manufacturers  (355)  are  backward  linked  to  the  supplier  industry,  Cement 
Manufacturers  (352),  and  forward  linked  to  the  purchasing  industry, 

Construction.  City  size  and  county  density  variables  do  not  add 

significantly  to  the  variance  explained  by  the  supplier-purchaser  variables 
in  the  case  of  percentage  employment  in  Ready-Mix  Concrete  Manufacturers 
(355).  When  percentage  employment  in  Concrete  Products  Manufacturers 
(354)  is  the  dependent  variable,  city  size  and  county  density  variables  do 
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add  significantly  to  the  explained  variance.  In  all,  there  are  four 
significant  independent  variables:  percentage  employment  in  Construction 
and  in  Cement  Manufacturers  (352),  and  logarithm  county  density  and  city 
size  VI,  35,000  to  50,000. 

The  relationship  between  Concrete  Products  Manufacturers  (354)  and 
Cement  Manufacturers  is  reciprocal.  The  percentage  employment  in  Con¬ 
crete  Products  Manufacturers  (354),  in  the  role  of  an  independent 
variable,  is  significant  in  regressions  where  Cement  Manufacturers  (352)  is 
the  dependent  variable.  The  city  size  and  county  density  variables  do  not 
add  to  the  variance  explained  by  percentage  employment  in  Concrete  Pro¬ 
ducts  Manufacturers  (354).  This  latter  industrial  classification,  therefore, 
is  an  important  locational  factor  but,  because  of  the  low  value  of  RSQ*, 
other  variables  are  obviously  needed  to  explain  the  dependent  variable. 

In  the  remaining  three  industrial  classifications  location  is  significantly 
affected  by  a  single  purchasing  industry.  Percentage  employment  in  Motor 
Vehicles  and  Parts  (323,  325),  with  city  size  and  county  density  variables, 
is  a  significant  variable  explaining  the  location  of  Glass  and  Glass  Products 
Manufacturers  (356).  City  sizes  I  and  II  are  also  significant  independent 
variables . 

Percentage  employment  by  county  in  Clay  Products  Manufacturers 
(351)  can  be  explained  by  Construction.  This  variable  is  significant 
regressed  alone  but  not  when  regressed  with  the  city  size  and  county 
density  variables .  The  latter  are  jointly  significant  but  do  not  add 
significantly  to  the  variance  explained  by  Construction.  When  the  city 
size  and  county  density  variables  are  the  only  independent  variables,  we 
find  that  employment  rises  with  logarithm  county  density,  and  the 
coefficients  for  city  sizes  I,  II,  III  and  IV  (cities  over  87,000)  are  positive 
and  significant.  Although  the  city  size  coefficients  are  no  longer 
significant  in  the  regression  with  all  variables  present,  they  are  of  the 
same  sign  and  approximate  magnitude.  With  either  alternative  the  same 
conclusion  stands:  that  Clay  Products  Manufacturers  (351)  tend  to  locate 
at  the  market. 

Petroleum  and  coal  products  industries 

No  significant  supplier  purchaser  variables  were  found  to  explain  location 
of  Petroleum  Refineries  (365)  but  the  city  size  and  county  density  variables 
are  jointly  significant.  Logarithm  county  density  is  not  significant,  but 
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Toronto  county  and  city  size  57,000  to  81,000  (which  includes  Sarnia) 
carry  significant  positive  coefficients.  Since  these  are  the  counties  which 
receive  stocks  of  crude  petroleum  by  pipeline,  it  may  be  assumed  that 
such  deliveries  are  the  locational  factor.  The  presence  of  Petroleum 
Refineries  (365)  is  a  factor  influencing  the  location  of  Miscellaneous  Petro¬ 
leum  and  Coal  Products  Industries  (369).  Firms  in  this  classification 
specialize  in  asphalt,  coke  and  tar  products.  The  city  size  and  county 
density  variables  add  significantly  to  the  variance  explained  by  Petroleum 
Refineries  (365):  Employment  rises  significantly  with  logarithm  county 
density,  and  city  sizes,  I,  II  and  IV  carry  significant  coefficients. 

There  are  a  number  of  complex  linkages  among  the  industries  related 
to  Manufacturers  of  Plastics  and  Synthetic  Resins  (373).  This  industry  is 
not  itself  locally  linked  to  Petroleum  Refineries  (365)  but  in  the  discussion 
relating  to  the  tobacco,  rubber  and  leather  sector  it  was  found  that  the 
Manufacturers  of  Plastics  and  Synthetic  Resins  (373)  classification  is  a 
significant  backward  linkage  influencing  the  location  of  the  Plastics 
Fabricating  Industry  (165).  This  relationship  is  now  seen  to  be 
reciprocal.  The  Plastics  Fabricating  Industry  (165)  also  has  a  statistically 
significant  backward  linkage  to  the  Manufacturers  of  Plastics  and  Synthetic 
Resins  (373).  Furthermore,  the  Manufacturers  of  Industrial  Chemicals 
(378)  classification  is  a  statistically  significant  forward  linkage.  The 
Industrial  Chemicals  (328)  classification  is  also  a  statistically  significant 
backward  linkage  for  Manufacturers  of  Mixed  Fertilizers  (323),  for  which 
there  is,  additionally,  a  statistically  significant  forward  linkage:  Improved 
Land.  City  size  and  county  density  variables  add  nothing  statistically  to 
this  explanation.  Although  Manufacturers  of  Industrial  Chemicals  (378)  are 
a  locational  factor  in  the  above  two  industries,  the  relationship  is  not 
reciprocal,  and  no  linkage  variable  could  be  found  to  explain  the  location 
of  this  industry.  City  size  and  county  density  variables  also  failed  to  be 
significant. 

In  the  regressions  relating  to  Manufacturers  of  Pharmaceuticals  and 
Medicines  (374),  city  size  and  county  density  variables  by  themselves 
produce  the  best  fit.  Employment  rises  with  logarithm  county  density  and 
city  sizes  I  and  III  are  significant.  This  is  true  when  we  look  at  city  size 
and  county  density  variables  alone,  but  with  Miscellaneous  Services  present 
logarithm  county  density  is  no  longer  significant.  Miscellaneous  Services 
is  a  significant  variable  explaining  percentage  employment  in  Manufacturers 
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of  Toilet  Preparations  (377).  None  of  the  city  size  or  county  density 
variables  is  individually  significant.  The  greater  the  percentage  employ¬ 
ment  in  Manufacturers  of  Toilet  Preparations  (377),  the  greater  is  the 

relative  magnitude  of  Miscellaneous  Services. 

As  a  single  independent  variable.  Wholesale  Trade  can  explain  a  large 
proportion  of  the  variance  in  the  percentage  of  employment  in  either  Paint 
and  Varnish  Manufacturers  (375)  or  in  Manufacturers  of  Soap  and  Cleaning 
Compounds  (376).  This  variable  fails  to  be  significant,  however,  when 
city  size  and  county  density  variables  are  present.  In  the  case  of  Paint 
and  Varnish  Manufacturers  (375),  the  coefficient  for  logarithm  county 
density  and  city  sizes  I,  III  and  IV  are  significant.  Manufacturers  of 

Soap  and  Cleaning  Compounds  (376)  could  be  explained  by  Wholesale 
Trade.  The  city  size  and  county  density  variables  do  not  add  to  the 

variance  explained  by  Wholesale  Trade  however,  and  since  Wholesale  Trade 
is  not  significant  when  city  size  and  county  density  variables  are  present, 
the  statistical  evidence  does  not  distinguish  between  the  two  possibilities. 
Nevertheless,  we  may  conclude  that  percentage  employment  in  Manu¬ 

facturers  of  Soap  and  Cleaning  Compounds  (376)  is  market-oriented.  With 
the  description  offered  by  the  city  size  and  county  density  variables 
alone,  we  conclude  that  city  sizes  I  and  II  are  statistically  significant. 

A  similar  conclusion  is  reached  when  the  evidence  relating  to  the 
firms  in  Miscellaneous  Chemical  Industries  (379)  is  examined.  The  results 
obtained  from  the  city  size  and  county  density  variables  alone  indicate  that 
city  size  III  and  especially  Toronto  county  have  independent  impact. 
These  variables  produce  an  extremely  close  fit  (RSQ*  =  0.949).  One  must 
conclude  that  employment  is  market-oriented.  This  is  corroborated  by  the 
fact  that  Wholesale  Trade  alone  can  produce  an  alternate  description  (RSQ* 
=  0.949).  However,  it  is  not  significant  when  regressed  with  the  city  size 
and  county  density  variables,  and  these  latter  do  not  add  significantly  to 
the  variance  explained  by  Wholesale  Trade.  In  either  case  it  is  clear  that 
location  is  determined  by  factors  affecting  selling  opportunities . 

This  is  not  the  case  for  Manufacturers  of  Industrial  Chemicals  (378). 
Percentage  employment  by  county  could  not  be  explained  by  supplier  or 
purchaser  variables.  The  city  size  and  county  density  variables  produce 
only  RSQ*  =  0.0432.  This  result  is  below  the  threshold  considered 
significant. 
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Miscellaneous  manufacturing  industries 


City  size  and  county  density  variables  play  an  important  role  in  all  five  of 
the  remaining  industries.  In  three  classifications,  supplier-type  variables 
are  significant  alone  but  are  not  significant  in  regressions  where  city  size 
and  county  density  variables  are  present.  These  latter  produce  an 
excellent  fit  and  add  significantly  to  the  variance  explained  by  supplier- 
type  variables. 

Percentage  employment  in  Scientific  and  Professional  Equipment 
Industries  (391)  can  be  well  described  by  percentage  employment  in 
Education,  which  is  significant  regressed  alone  but  not  when  regressed 
with  city  size  and  county  density  variables.  The  city  size  and  county 
density  varaibles  also  produce  a  good  fit  and  significantly  add  to  the 
variance  explained  by  percentage  employment  in  Education.  The  regression 
including  only  these  variables  is  therefore  preferred.  There  is  special 
impact  in  Toronto  and  city  size  class  II  but  no  other  variable  is  significant, 
nor  is  the  coefficient  attached  to  logarithm  county  density.  Similarly, 
percentage  employment  in  Smelting  and  Refining  (295)  is  a  significant 
variable  explaining  percentage  employment  in  the  Jewellery  and  Silverware 
Industry  (392),  but  by  itself  it  can  explain  only  5.4  per  cent  of  the 
variance  (RSQ),  and  it  is  not  significant  when  used  in  combination  with 
city  size  and  county  density  variables. 

These  latter  produce  an  excellent  fit  and  add  significantly  to  the 
explained  variance  when  Smelting  and  Refining  (295)  is  present.  Per¬ 
centage  employment  rises  with  logarithm  county  density,  and  city  sizes 
class  III  and  Toronto  county  are  significant.  In  the  case  of  Miscellaneous 
Manufacturing  (399),  a  satisfactory  explanation  can  be  obtained  using  the 
purchaser  variable,  employment  in  Miscellaneous  Textiles  Industries  (189), 
and  the  supplier  variable  Wholesale  Trade  (RSQ*  =  0.96).  However,  in  the 
regression  in  which  all  variables  are  present,  neither  the  supplier- 
purchaser  variables  nor  the  city  size  variables  add  significantly  to  the 
explained  variance.  Percentage  employment  in  Miscellaneous  Manufacturing 
Industries  (399)  may  be  explained  either  by  the  percentage  employment  in 
Wholesale  Trade  and  Miscellaneous  Textile  Industries  (189),  or  by  logarithm 
county  density,  Toronto  county  and  city  size  IV. 

Input-output  relationships  indicated  that  percentage  employment  in  the 
Signs  and  Displays  Industry  (397)  might  be  explained  by  percentage 
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Di  pi-iiilciil  Variable:  Count  ies1  Proportion  of  Ontario  Employment  in  liulusLry: 
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employment  in  Veneer  and  Plywood  Mills  (252),  but  this  did  not  prove  to 
be  significant  alone  or  in  conjunction  with  city  size  and  county  density 
variables.  These  latter,  fitted  alone,  did  produce  an  excellent  fit  (RSQ*  = 
0.991).  City  sizes  I,  II,  III,  IV  and  VI  were  significant. 

No  supplier-purchaser  variable  was  found  for  the  Sporting  Goods  and 
Toy  Industries  (393).  City  size  and  county  density  variables  were 
successful  alone  however;  Toronto  county,  city  size  III  and  logarithm 
county  density  were  significant. 

Summarv  and  conclusions 


It  has  been  the  objective  in  this  Chapter  to  explain  the  location  of 
industries  or,  more  accurately,  of  the  percentage  of  total  Ontario  employ¬ 
ment  in  each  of  110  industries  in  each  of  54  counties.  The  success  of  the 
project  can  be  judged  in  terms  of  the  success  of  predicting  the  locations  of 
each  industry.  As  a  measure  of  success  for  an  individual  equation,  one 
can  take  the  percentage  of  the  variance  of  the  dependent  variable  which  is 
explained  by  the  independent  variables  in  the  regression  equation.  This 
should  take  account  of  the  number  of  variables  needed  in  the  equation, 
and  so  one  usually  adjusts  for  the  number  of  "degrees  of  freedom". 

Table  3.1  displays  the  frequency  distribution  of  RSQ*,  which  is  the 
percentage  of  explained  variance  in  the  dependent  variable  adjusted  for 
degrees  of  freedom.  With  forty  degrees  of  freedom,  a  value  of  thirty  per 
cent  or  less  would  be  expected  with  a  probability  of  five  per  cent  and, 
therefore,  one  might  measure  success  as  the  ratio  of  those  over  thirty  per 
cent  to  the  total  number  (98/110  =  0.891)  or  one  might  call  attention  to  the 
fact  that  RSQ*  >  0.90  in  44  cases  out  of  110.  In  the  author's  judgment, 
from  any  point  of  view  Table  3.1  indicates  extensive  regularity  in  the 
locations  of  manufacturing  industries . 

There  are  twelve  cases  where  the  level  of  RSQ  was  too  low  to  be 
significant,  and  another  three  cases  where  the  level  of  RSQ  is  so  low  as  to 
be  barely  over  the  arbitrarily  set  threshold  of  significance.  Although 
such  industries  have  technological  linkages  to  other  industries  through 
purchases  or  sales  of  intermediate  goods ,  such  linkages  do  not  determine 
their  locations,  nor  do  characteristics  of  larger  cities,  nor  population 
density  per  se.  In  some  of  these  cases  better  data  or  microeconomic 
studies  may  uncover  additional  features  which  could  not  be  considered  in  a 
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comprehensive  study  of  this  kind.  Thus  in  the  non-metallic  minerals  part 
of  the  S.I.C.  better  results  might  have  been  obtained  for  Cement  Manu¬ 
facturers  (352),  Lime  Manufacturers  (358)  and  Abrasives  Manufacturers 
(357),  if  we  had  better  resource  data. 

For  other  industries,  it  is  not  obviously  the  case  that  better  data 
would  bring  better  results.  These  industries,  though  technologically 
connected,  seem  to  be  locationally  unconnected  to  the  economic  structure  of 
Ontario,  and  it  is  possible  to  set  up  the  hypothesis,  subject  to  con¬ 
firmation  through  microeconomic  studies,  that  relocation  to  areas  of 
chronically  high  unemployment  is  possible  at  moderate  cost.  In  this 
chapter  a  number  of  industries  have  been  identified  for  future  research. 
Of  the  fifteen  or  so  which  are  poorly  explained,  some  are  important  to  the 
establishment  of  an  industrial  base  and  others  are  not.  There  were  no 
forward  cr  backward  linkages,  for  example,  in  the  case  of  Leather  Glove 
Factories  (1975)  or  the  Cordage  and  Twine  Industry  (134). 

On  the  other  hand,  there  are  a  number  of  industries  whose  location  is 
not  explained  but  which  play  a  significant  role  in  explaining  the  location  of 
others.  Through  forward  or  backward  linkages  they  establish  the 
industrial  base  in  the  regions  where  they  locate  and,  as  a  further 
hypothesis,  may  have  the  capability  of  establishing  an  industrial  base  in 
places  to  which  they  are  moved. 

The  statistical  results  indicate  that  Ontario's  Iron  and  Steel  Mils 
(291)  have  played  a  key  role  in  establishing  other  industries  through 
logical  linkages.  Although  technological  linkages  have  created  locational 
linkages  in  this  case,  such  is  not  an  inevitable  outcome.  This  was  amply 
illustrated  by  the  Smelting  and  Refining  Industry  (295),  which  has 
established  no  statistically  significant  locational  impact  through  forward 
linkages,  and  which  seems,  rather,  itself  to  be  drawn  into  the  Toronto 
region  through  forward  linkages.  Even  in  the  case  of  the  Iron  and  Steel 
Mills  (291),  there  were  many  instances  where  forward  linkages  failed  to 
establish  nearby  industry  and,  in  fact,  the  industrial  structure  of  Hamilton 
fails  to  reach  the  level  statistically  expected  in  many  cases.  This  would 
be  true,  for  example,  of  the  Fabricated  Structural  Metal  Industry  (302),  of 
the  Hardware,  Tool  and  Cutlery  Manufacturers  (306),  of  the  Heating 
Equipment  Manufacturers  (307)  and  of  the  Miscellaneous  Metal  Fabricating 
Industries  (309). 

Tobacco  and  Forestry  are  the  most  notable  in  their  failure  to  generate 


64 


forward  linkages.  For  this  reason  it  is  of  interest  to  know  whether  or  not 
expansion  of  Wooden  Box  Factories  (256)  or  Household  Furniture  Manu¬ 
facturers  (261)  is  possible  in  the  north  or  east.  This  is  a  consideration 
for  the  next  chapter. 

In  addition  to  the  Iron  and  Steel  Mills  (291)  mentioned  above,  there 
were  a  number  of  industries  which,  although  beyond  the  resource  stage, 
nevertheless  were  influential  in  the  locations  of  rated  industries. 
Statistical  evidence  indicates  that  Man-made  Fibre,  Yarn  and  Cloth  Mills 
(183)  are  a  backward  linkage  locationally  for  Knitting  Mills  (239),  and  both 
produce  backward  linkages  locationally  for  other  industries  in  the  knitting 
mills  and  clothing  sector.  Man-made  Fibre,  Yarn  and  Cloth  Mills  (183)  are 
a  backward  linkage  also  for  Wool  Yarn  and  Cloth  Mills  (182),  and  for  the 
Rubber  Products  Industries  (162).  Other  types  of  locational  inter¬ 
dependence  were  discussed.  Manufacturers  of  Plastics  and  Synthetic 
Resins  (373)  are  locationally  linked  to  the  Plastics  Products  Industry 
(165),  and  the  latter  is  also  linked  to  the  former.  The  Plastics  Products 
Industry  (165)  is  also  backward  linked  to  Manufacturers  of  Industrial 
Chemicals  (378),  to  which  Manufacturers  of  Mixed  Fertilizers  (372)  are  also 
linked.  This  illustrates  but  does  not  exhaust  the  list  of  such  industries, 
which  will  be  considered  further  in  the  discussion  of  regions  in  the  next 
chapter. 

The  Motor  Vehicle  and  Parts  (323,  325)  classification  is  second  only  to 
the  Iron  and  Steel  Mills  (291)  in  the  frequency  with  which  it  appears  as  a 
significant  variable  explaining  the  location  of  other  industries.  Although 
there  are  technological  linkages  to  Ontario's  economic  structure,  the 
statistical  analysis  of  Chapter  III  indicates  that  such  linkages  cannot 
explain  the  location  of  the  industry,  nor  can  it  be  explained  by  char¬ 
acteristics  of  Ontario's  cities.  Because  of  the  large  volume  exported,  the 
Ontario  market  itself  is  a  factor  of  limited  value.  The  importance  to 
Ontario  of  the  Motor  Vehicle  and  Parts  (323,  325)  industry  represents  the 
greatest  point  of  vulnerability  in  the  provincial  economy  because  of  its 
weak  locational  ties  here. 
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CHAPTER  FOUR 


TRADE  AND  PRODUCTION  OF  ONTARIO'S  REGIONS 

In  this  chapter  the  locational  factors  influencing  Ontario's  industries  are 
compared  to  similar  features  of  Ontario's  regions.  The  objective  is  to 
provide  guidelines  for  public  policy  related  to  questions  of  regional 
development.  This  is  achieved  first  by  consideration  of  the  points  of 
strength  in  the  more  prosperous  central  regions,  and  secondly  by  noting 
lines  of  potential  growth  for  the  outlying  regions.  It  is  assumed  that 
industries  which  are  well  integrated  in  the  central  regions,  according  to 
the  statistical  analysis  of  Chapter  Three,  would  be  least  likely  to  prosper 
in  the  outlying  regions.  On  the  other  hand,  the  statistical  analysis  of 
Chapter  Three  does  reveal  characteristics  of  each  industry  which  account 
for  location.  Statements  concerning  the  suitability  of  a  given  industry  to 
a  given  region  are  possible  by  comparing  characteristics  of  the  former  to 
the  latter. 

This  chapter  begins  with  a  general  description  of  the  resource  and 
population  characteristics  of  Ontario  and  its  regions.  There  follows  a 
discussion  of  the  regions,  including  a  summary  relating  to  policy  con¬ 
siderations  and,  at  the  end  of  the  chapter,  a  summary  relating  to  all  of 
Ontario . 

The  analysis  of  Chapter  Three  indicated  that  in  many  industries 
population  density  was  itself  a  locational  factor.  Table  4.1  demonstrates 
the  variability  of  density  by  county  and  by  region  in  Ontario.  In  this 
respect  Toronto  county  is  unique,  being  nearly  ten  times  more  dense  than 
its  nearest  rival,  Wentworth  county;  Toronto  region  is  three  times  as 
dense  as  Kitchener/Hamilton/St.  Catharines.  At  the  other  extreme  we  may 
contrast  the  sparse  population  of  Northwestern  Ontario  (density  =  1.11  per 
sq.  mile)  to  that  of  Toronto  region  (density  =  916.24  per  sq.  mile).  It  is 
obvious  that  market-oriented  industries  will  prefer  the  southern  regions  of 
Toronto  and  Kitchener/Hamilton/St.  Catharines  to  the  Northwest,  and  that 
Toronto  county  has  a  unique  role  to  play  in  the  economic  structure  of 
Ontario . 

The  resource  endowment  of  Ontario  relative  to  Canada  is  indicated  by 
the  first  column  in  the  upper  portion  of  Table  4.2.  The  figures  in  this 
table  are  ratios  (Ontario  to  Canada)  of  employment,  acreage  of  value,  and 
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TABLE  4 . 1 

Ontario  regional  definitions,  populations  and  densities,  1971 


Population 

Area 

Density 

North-West  Ontario 

224370. 

201994. 

1 .11 

Kenora 

53230. 

153220. 

.35 

Rainy  River 

25750. 

6493. 

3.97 

Thunder  Bay 

145390. 

42281 . 

3.44 

North-East  Ontario 

582379. 

111178. 

5.24 

Algoma 

121937. 

19771. 

6.17 

Cochrane 

95836. 

55584. 

1.72 

Manitoulin 

10931. 

1421. 

7.69 

Nipissing 

78867. 

7022. 

11.23 

Parry  Sound 

30244. 

3815. 

7.93 

Sudbury 

198079. 

17715. 

11 . 18 

Timiskaming 

46485 . 

5850. 

7.95 

Lake  Huron/Bruce 

229712. 

5462. 

42.06 

Bruce 

47385. 

1563. 

30.32 

Grey 

66403 . 

1739. 

38.18 

Huron 

52951 . 

1314. 

40.30 

Perth 

62973. 

846. 

74.44 

Central  Ontario 

403860. 

8648. 

46.70 

Duf f erin 

21200. 

575. 

36.87 

Haliburton 

9081 . 

1610. 

5 . 64 

Muskoka 

31938. 

1558. 

20.50 

Northumberland 

48162. 

737. 

65.35 

Peterborough 

87804. 

1394. 

62.99 

Simcoe 

171433. 

1704. 

100.61 

Victoria 

4242. 

1070. 

32.00 

Eastern  Ontario 

1070916. 

13837. 

77.40 

Dundas 

17457. 

393. 

44.42 

F  rontenac 

101692. 

1475. 

68.94 

Glengarry 

18480. 

481 . 

38.42 

Grenville 

24316. 

462. 

52.63 

Hastings 

99393. 

2304. 

43.14 

Lanark 

42259. 

1183. 

35.72 

Leeds 

50093. 

847. 

59.14 

Lennox,  Addington 

28359. 

1097. 

25.85 

Ottawa -Car leton 

471931. 

1065. 

443.13 

Prescott 

27832. 

480. 

57.98 

Prince  Edward 

20640. 

405  . 

50.96 

Renfrew 

90875. 

2952. 

30.78 

Russell 

16287. 

293. 

55.59 

Stormont 

61302. 

400. 

153.26 

Toronto  Region 

2945699. 

3215. 

916.24 

Durham 

47494. 

619 . 

76.73 

Halton 

190469 . 

380. 

501.23 
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TABLE  4.1 

Ontario  regional  definitions,  populations  and  densities,  1971 


Population  Area  Density 


Ontario 

Peel 

Toronto 

York 

Lake  St.  Clair 
Essex 
Kent 
Larabton 

London/Lake  Erie 
Elgin 
Middlesex 
Oxford 

Kitchener/ Hamilton/ St .  Catharines 
Brant 
Haldimand 
Niagara 
Norfolk 
Waterloo 
Wellington 
Wentworth 


196257. 

833. 

235.60 

259402. 

463. 

560.26 

2086017 . 

242. 

8619.90 

166060 . 

678. 

244.93 

521831 . 

2839  . 

183.81 

306399. 

719. 

426.15 

101118. 

963. 

105.00 

114314. 

1157. 

98.00 

428971 . 

2806. 

152.88 

66608. 

726. 

91.75 

282014. 

1298. 

217.27 

80349. 

782. 

102.75 

1295368. 

4244. 

305.22 

96767. 

422. 

229.31 

32673. 

484. 

67.51 

347328. 

715. 

485.77 

54099. 

642. 

84.27 

254017. 

513. 

495.20 

108581. 

1026. 

105.83 

401883. 

442. 

909.24 

SOURCE:  Statistics  Canada  (92-741,  1975) 


livestock.  Rankings  for  each  column  are  shown  in  parentheses.  The 
cut-off  ratio  for  defining  resource  abundance  in  Ontario  relative  to  Canada 
is  indicated  by  the  1971  ratio  of  Ontario  GNP  to  Canadian  GNP  (approxi¬ 
mately  0.42).  In  the  nine  columns  to  the  right  of  column  one,  the  ratios 
and  ranking  are  given  for  the  regions  relative  to  Ontario.  The  table 
therefore  gives  a  general  description  of  the  relative  abundance  of 
resources  in  Ontario  to  Canada  in  the  upper  portion,  and  their  distribution 
in  Ontario  in  the  lower  part.  One  limitation  to  the  interpretation  of  this 
table  in  describing  resource  abundance  is  that  several  of  the  resources 
considered  are  based  on  employment  and  value  rather  than  on  direct  com¬ 
parisons  of  resource  stock,  and  several  categories  overlap. 

Although,  when  measured  in  terms  of  population  or  income, 
Ontario  is  the  largest  province  of  Canada,  the  ratios  in  the  first  column  of 
Table  4.2  indicate  that  it  is  less  well  endowed  in  the  resources  which 
characterize  the  rest  of  Canada  -  mining,  forestry  and  fishing.  Ontario 
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cgioual  sluices  of  Ontario  mid  Cauad  i  an  agriculture  and  resources  (continued) 


agriculture  also  differs  from  the  rest  of  Canada  by  being  much  more 
specialized  in  fruits  and  vegetables,  relative  to  grains.  Thus  agricultural 
policy  appropriate  for  Ontario  is  likely  to  involve  considerations  which  are 
different  from  those  appropriate  for  Canada  as  a  whole  (see  Williams,  1976, 
65-6).  The  upper  portion  of  Table  4.2  indicates  also  that  no  region 
resembles  Ontario  as  a  whole  in  terms  of  the  rankings  of  its  resources 
relative  to  all  of  Canada.  The  rankings  of  the  ratios  in  the  columns  on 
the  right  are  quite  different  from  the  ranking  in  column  one.  Thus  the 
economic  base  for  each  of  the  regions  is  quite  different  from  every  other, 
and  the  appropriate  strategy  for  economic  development  will  therefore  differ 
by  region. 

There  are  many  differences  among  the  regions  which  prevent  us  from 
thinking  of  Ontario  as  a  homogeneous  unit,  but  there  are  also  notable 
similarities  between  some  of  them.  These  are  more  easily  seen  in  the  lower 
half  of  Table  4.2,  where  the  regional  shares  of  the  Ontario  total  are  shown. 
A  ranking  of  the  resource  shares  of  each  region  indicates  that  the  North¬ 
western  and  Northeastern  regions  are  most  similar.  The  Northwestern  and 
Northeastern  regions,  with  their  specialization  in  fishing,  forestry  and 
mining,  are  also  most  similar  to  Canada  as  a  whole.  Also  very  similar  in 
the  ranking  of  their  resource  shares  are  the  Lake  Huron/Bruce,  Central 
Ontario,  and  Eastern  Ontario  regions  which,  except  for  acreage  committed 
to  vegetables  and  fruits,  appear  to  be  the  agricultural  base  of  Ontario. 
The  Lake  Huron/Bruce,  St.  Clair  and  London/Lake  Erie  regions  specilize 
in  vegetables  and  field  crops,  while  relative  to  Ontario  as  a  whole  the 
Kitchener/Hamilton/St.  Catharines  region  is  most  specialized  in  acreage 
committed  to  fruit  trees  and  small  fruits. 

More  details  about  the  specific  resource  base  of  the  regions  can  be 
inferred  from  the  net  trade  of  the  regions  presented  in  Table  4.3.  Net 
trade  (exports  less  imports)  is  expressed  in  millions  of  tons.  If  there  is 
no  inventory  accumulation  and  no  error  in  measuring  commodity  trade,  and 
if  consumption  and  production  methods  are  similar  from  region  to  region,  it 
can  be  inferred  that  a  region  is  specialized  in  any  commodity  of  which  it  is 
a  net  exporter.  In  Table  4.3  this  interpretation  is  subject  to  one  other 
limitation.  Although  the  data  include  all  forms  of  transport  including 
truck,  rail  and  ship,  they  exclude  pipelines.  Crude  oil,  therefore,  can  be 
brought  into  Toronto  by  pipeline  unrecorded,  only  to  appear  as  an  export 
in  truck,  rail  or  ship  data.  With  these  limitations  in  mind,  and  those 
described  in  Chapter  Two,  Table  4.3  showing  net  trade  in  resources  by 
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<>1  nine  Ontario  regions  in  millions  of  tons,  1975 
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Ontario's  regions  can  be  used  to  study  regional  specialization  in  pro¬ 
duction. 

The  trade  figures  indicate  in  more  detail  than  in  Table  4.3  the  kinds 
of  mining  which  are  characteristic  of  the  Northwestern  and  Northeastern 
regions.  Some  resources  are,  by  implication,  scarce.  Alumina  and  bauxite 
ore  are  imported  into  both  regions,  and  both  regions  must  import  minerals 
such  as  sand,  gravel,  salt,  potash,  sulphur,  coal,  and  other  bituminous 
substances.  They  both  export  iron  and  zinc  concentrates  but  only  the 
Northwestern  region  exports  copper  ore.  These  exports  from  the  North¬ 
western  region  are,  in  fact,  about  equal  to  the  amount  imported  into  the 
Northeastern  region.  Nickel-copper  ores  and  concentrates  are  also 
exported  from  the  Northwest  and  imported  in  the  Northeastern  region.  In 
this  case  the  exports  of  the  Northwestern  region  are  about  equal  to  the 
combined  imports  of  the  Northeastern  region  plus  the  amount  imported  into 
the  Kitchener/Hamilton/St.  Catharines  region.  Forestry  resources  are 
more  significant  in  the  exports  of  the  Northeastern  region  than  of  the 
Northwestern  region.  Pulpwood  is  actually  imported  into  the  Northwest, 
but  the  main  destination  is  the  Kitchener/Hamilton/St.  Catharines  region. 
The  Eastern  region  imports  forest  products,  logs  and  poles  in  about  the 
same  magnitude  that  they  are  exported  from  Northwestern  Ontario. 

The  similarities  in  the  resource  base  of  the  Lake  Huron/Bruce, 
Central  Ontario  and  Eastern  Ontario  regions  were  noted  in  terms  of 
aggregated  data  above.  Thi  is  also  revealed  in  the  more  disaggregated 
trade  data.  When  one  region  has  net  exports  of  a  particular  resource  this 
tends  to  be  true  of  other  regions  as  well,  indicating  that  they  are  similarly 
specialized  in  production.  There  are  exceptions.  Compared  to  the  other 
two,  the  Lake  Huron/Bruce  region  is  distinctive  in  that  it  alone  has  net 
exports  of  salt,  other  crude  mine  products  (clay,  crude  refractory 
materials,  abrasives  and  crude  stone)  and  other  grains.  Central  Ontario 
differs  from  the  other  two  in  that  it  has  a  net  export  of  sand  and  gravel 
and  crude  gypsum. 

With  a  few  exceptions,  the  remaining  regions  are  importers  or  at  least 
no  exporters  of  resources.  Sand  and  gravel  are  exported  from  the 
London/  Lake  Erie  region,  and  apparently  pipeline  arrivals  of  crude  petro¬ 
leum  and  natural  gas  are  exported  from  the  Toronto  region.  There  are  no 
resources  for  which  there  is  a  net  export  from  all  nine  regions  in  Ontario, 
although  there  are  a  few,  e.g.  potash,  coal  and  potatoes,  for  which  there 
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were  net  imports  in  all  regions.  This  reinforces  the  conclusion  above, 
based  on  aggregated  data,  that  the  relationship  between  resources  and 
trade  in  Ontario  must  be  pursued  on  a  regional  rather  than  on  a  province- 
wide  basis. 

Production  and  trade  in  terms  of  regional  characteristics 

In  order  to  describe  conditions  in  production  in  Ontario’s  regions,  a  series 
of  five  table  were  prepared.  The  discussion  of  the  nine  regions  that 
follows  focuses  on  manufacturing.  Table  A4.1  in  the  appendix  is  pre¬ 
sented  in  order  to  put  this  into  perspective.  Manufacturing  accounted  for 
only  26  per  cent  of  total  employment  in  1971.  Services  of  all  types,  by 
contrast,  accounted  for  53  per  cent  of  employment.  Both  the  Toronto  and 
London/  Lake  Erie  regions  have  greater  shares  of  Ontario's  service  employ¬ 
ment  than  they  do  of  her  manufacturing  employment. 

The  shares  of  the  regions  are  shown  in  Table  A4.2  in  the  appendix. 
Toronto's  share  of  Ontario  employment  in  finance,  insurance  and  real 
estate  is  57.3  per  cent,  while  her  share  in  manufacturing  is  44.2  per  cent. 
The  Toronto  regional  share  of  all  employment  is  41.0  per  cent.  The  share 
in  manufacturing  employment  exceeds  this  by  3.1  per  cent  (after  rounding) 
and  the  share  of  finance,  insurance  and  real  estate  exceeds  it  by  16.3  per 
cent.  These  facts  are  presented  in  Table  A4.3  in  the  appendix,  with 
rankings  shown  in  parentheses.  Toronto's  share  of  manufacturing  is  5th 
ranked  of  all  those  compared.  Tables  4.4  and  4.5  present  similar  data  for 
manufacturing  only.  In  Table  4.4  it  can  be  verified  that  the  Toronto 
region  has  50.2  per  cent  of  all  employment  in  Meat  and  Poultry  Products 
(101)  and  from  Table  4.5  it  is  seen  that  this  is  9.0  points  greater  than 
Toronto's  share  of  all  employment  (=41.0  from  Table  A4.2).  Whenever  an 
item  in  Table  A4.3  or  Table  4.5  appears  with  a  positive  sign,  it  means  that 
the  region's  share  is  greater  than  the  region's  share  of  all  employment  in 
the  case  of  Table  A4.3,  or  of  manufacturing  employment  in  the  case  of 
Table  4.5,  and  it  is  called  a  specialization  of  the  region.  Toronto  is 
specialized  in  finances,  insurance  and  real  estate  and  in  Meat  and  Poultry 
Products  (101).  The  1970  Standard  Industrial  Classification  number  is 
shown  in  parentheses. 

The  Toronto  region 

The  economics  and  regional  science  literature  describes  the  forces  which 
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create  large  cities  and  aid  them  in  retaining  their  industrial  base.  The 
Toronto  region,  having  achieved  its  present  size,  can  offer  a  large  market 
to  firms  seeking  the  advantages  of  large  scale  production.  As  such  firms 
become  located  near  each  other,  certain  additional  advantages  emerge  which 
keep  them  together  and  draw  still  more  firms  to  the  same  area.  All  pro¬ 
ducers  in  the  larger  cities  benefit  from  the  existing  infrastructure  (roads, 
communications  and  research  institutions)  which  can  be  provided  without 
excessive  taxation  because  their  costs  are  spread  over  a  larger  number  of 
taxable  units.  Producers  located  in  cities  also  benefit  from  the  agglomer¬ 
ation  economics  such  as  available  suppliers  of  specialized  labour,  specialized 
suppliers,  research  institutions  and  market  organizations.  However,  there 
are  costs  associated  with  large  cities:  dense  populations  bring  higher 
crime  rates,  congestion  and  pollution;  rents  and  wages  rise  as  firms 
compete  for  space  and  labour.  For  some  firms  the  benefits  outweigh  the 
costs,  but  for  others  a  location  outside  the  metropolitan  area  is  preferred. 
It  was  a  working  hypothesis  in  Chapter  Three  that  Toronto  is  a  unique 
entity  which  has  much  to  offer  beyond  the  mere  fact  of  population  density. 
The  statistical  analysis  succeeded  in  identifying  those  industries  which 
benefit  enough  from  Toronto  to  warrant  location  there  despite  the  advant¬ 
ages. 

The  special  role  played  by  the  Toronto  region  is  brought  out  in 
Tables  A4.2  and  A4.3,  which  were  described  above.  Relative  to  other 
regions,  the  Toronto  region's  employment  is  greatest  in  finance,  insurance 
and  real  estate;  transportation,  communication  and  other  utilities;  total 
trade  (retail  plus  wholesale)  and  transportation  and  storage  and  real  estate 
in  that  order.  In  government  subsidized  activities  it  ranks  low.  The  four 
classes  which  are  relatively  smallest  are  education  and  related  services, 
health  and  welfare  services,  accommodation  and  food  services  and,  last, 
public  accommodation  and  defence.  The  manufacturing  sector  for  the 
Toronto  region  is  ranked  sixth,  yet  the  percentage  employment  in  manu¬ 
facturing  is  3.1  greater  than  the  percentage  in  all  industries. 

Looking  toward  those  ranks  in  Table  4.5  with  lowest  numbers,  there 
is  an  indication  that  at  least  part  of  the  manufacturing  specialization  of 
Toronto  may  be  explained  as  service  to  the  financial-commercial  sector. 
Among  these,  ranked  4th,  6th,  10th  and  11th,  are  Publishing  Only  (288), 
Platemaking,  Typsetting  and  Trade  Bindery  Industry  (287),  Miscellaneous 
Paper  Converters  (274)  and  Office  and  Store  Machinery  (318).  Commercial 
Printing  (286)  ranks  only  21st  but  percentage  employment  is  still  26  points 
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greater  than  the  percentage  of  total  Ontario  manufacturing  employment  in 
the  Toronto  region.  The  statistical  analysis  of  county  level  data 
established  that  locations  of  these  industries  are  best  explained  by  the 
Toronto  county  dummy  variable,  and  it  must  be  concluded  that  they  fit 
firmly  in  the  economic  structure  of  the  region  of  Toronto. 

The  output  of  a  second  group  of  industries  consists  of  market- 
oriented  end-products.  Thus  in  the  production  of  textiles  and  clothing  it 
will  be  noted  that  (1)  the  clothing  sector  (which  is  at  the  end  stage  of 
processing)  is  a  Toronto  specilaization  but  the  textile  portion  (which  is  at 
the  earlier  stage  of  processing)  is  not,  and  (2)  within  the  clothing  sector 
it  is  the  market-oriented  lines  of  production  that  dominate. 

The  clothing  portion  of  the  textile  industry,  and  particularly  the 
market-oriented  portion  of  it,  are  among  the  top  lines  of  specialization. 
Ranked  3rd,  5th  and  14th  in  importance  out  of  110  industries  are  Fur 
Goods  Industry  (246),  Women's  Clothing  Industries  (244)  and  the 
Children's  Clothing  Industry  (235).  Men's  Clothing  Industries  (243) 
which,  according  to  the  statistical  analysis  of  Chapter  Three,  is  less 
market-oriented  and  partly  explained  by  Knitting  Mills  (239),  is  ranked 
43rd.  In  the  input-output  table  for  Canada  1971  and  in  the  county  level 
statistical  analysis  of  Chapter  Three,  the  Knitting  Mills  (239)  classification 
is  shown  to  be  an  important  supplier  to  the  clothing  industries,  yet  it 
ranks  71st  among  the  110  manufacturing  industries  displayed  in  Table  4.5. 
All  of  the  industries  at  the  earlier  stage  of  processing  (S.I.C.  181-239) 
are  ranked  37th  or  lower  except  the  Canvas  Products  and  Cotton  and  Jute 
Bags  Industries  (187),  ranked  26th. 

The  stage  of  processing  dichotomy  is  also  observable  in  the  industries 
producing  wood  products.  The  percentage  employment  in  the  early  stage 
of  processing  in  S.I.C.  251  through  259,  in  Table  4.5,  falls  below  the 
regional  share  except  in  Sash,  Door  and  Other  Millwork  (254),  while  at  the 
later  stages  classifications  261  through  268  are  above  the  regional  share. 
The  end-product  producers  employing  more  than  the  regional  share  include 
Household  Furniture  Manufacturers  (264),  Miscellaneous  Furniture  and 
Fixtures  Manufacturers  (266)  and  Electric  Lamp  and  Shade  Manufacturers 
(268).  Such  classes  as  Sawmills,  Planning  Mills  and  Shingle  Mills  (251), 
Veneer  and  Plywood  Mills  (252),  Wooden  Box  Factories  (256)  and  Mis¬ 
cellaneous  Wood  Industries  (259)  locate  more  outside  the  Toronto  region. 

The  top  twenty  specializations  of  the  Toronto  region  are  end-product 
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producers.  Many  of  these  have  been  mentioned  in  the  discussion  above, 
but  in  addition  the  reader  will  find  supporting  evidence  from  examination 
of  the  ranks  of  S.I.C.'s  at  the  end  of  the  list  in  Table  4.5.  No  less  than 
seven  of  the  last  eleven  end-product  categories  374-399  are  in  the  top 
twenty  Toronto  specializations.  Manufacturers  of  Pharmaceuticals  and 
Medicines  (374)  is  ranked  15th  and  Toilet  Preparations  (377)  is 
eighth,  etc. 

Heavy  industries  relating  to  iron  and  steel  are  missing  from  the 
Toronto  region.  Employment  in  Iron  and  Steel  Mills  (291),  Steel  Pipe  and 
Tube  Mills  (292)  and  Iron  Foundries  (294)  is  less  than  the  regional  share. 
The  first  stage  of  non-ferrous  metal  processing,  Smelting  and  Refining, 
(295)  is  also  well  below  the  regional  share.  The  county  level  statistical 
analysis  of  Chapter  Three  shows  that  the  percentage  employment  in  Iron 
and  Steel  Mills  (291)  is  an  important  locational  variable  in  many  metal 
fabricating  industries,  but  Smelting  and  Refining  (295)  does  not  play  a 
similar  role.  Despite  the  relative  absence  of  this  early  stage  of  processing 
there  is  a  fairly  long  list  of  metal-based  industries  which  are  among  the 
Toronto  region's  specializations,  including  Aircraft  and  Aircraft  Parts 
Manufacturers  (321),  Commercial  Refrigeration  and  Air  Conditioning  Equip¬ 
ment  Manufacturers  (316),  Heating  Equipment  Manufacturers  (307),  the 
Fabricated  Structural  Metal  Industry  (302),  the  Ornamental  and 
Architectural  Metal  Industry  (303)  Metal  Stamping,  Pressing  and  Coating 
Industry  (304)  and  Machine  Shops  (308).  The  fact  that  many  of  these  are 
seen  to  be  locationally  related  to  Iron  and  Steel  Mills  (291)  makes  them 
appear  misplaced,  but  typically  they  are  products  with  a  market 
orientation.  They  are  discussed  in  further  detail  below  in  connection  with 
the  description  of  other  regions. 

One  general  class  of  industry  conspicuous  by  its  absence  relates  to 
transportation  equipment.  With  the  exception  of  Aircraft  and  Aircraft 
Parts  Manufacturers  (321),  all  other  production  relating  to  automobiles, 
trains,  buses,  ships  and  boats  rank  54th  or  greater  in  the  ordering. 

Because  of  the  relative  importance  of  the  service  industries  in  the 
region,  Toronto  is  a  net  importer  of  most  commodities.  The  trade  figures 
(see  Table  4.2)  are  consistent  with  this  hypothesis.  In  general,  however, 
one  must  approach  these  figures  with  great  caution,  particularly  with 
regard  to  commodities  which  are  not  produced  at  all  in  Toronto.  Tables 
A4.2  and  A4.3  demonstrate  the  relative  and  asbolute  importance  of  retail 
and  wholesale  trade,  and  of  transportation  and  storage,  in  the  Toronto 
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region.  If  there  is  no  local  production,  any  inventory  accumulation  will 
produce  an  apparent  net  import,  and  any  decumulation  will  result  in  an 
apparent  net  export.  Several  categories  of  resources  appear  as  small  net 
exporters  from  Toronto  in  1975,  e.g.  Nickel  and  Copper  Concentrates 
(CFTM  28)  and  Pulpwood  Logs  and  Chips  (CFTM  22).  Trade  figures  are 
also  affected  by  the  inferior  quality  of  trucking  statistics  which  are  based 
on  sampling.  Trips  between  destinations  on  or  near  the  border  of  two 
regions  are  likely  to  be  underestimated.  Thus  shipments  of  new  auto¬ 
mobiles  by  truck  from  Oakville  to  Toronto  may  be  poorly  estimated,  but 
rail  shipments  out  would  be  based  on  100  per  cent  sampling  and  therefore 
are  well  estimated.  Pipelines  cause  a  further  problem  with  the  Toronto 
region  because  these  are  excluded  from  the  trade  data.  For  instance, 
Toronto  is  shown  as  a  net  exporter  of  crude  petroleum  and  natural  gas 
(CFTM  34). 

Summary  and  conclusions  relating  to  the  Toronto  region 

The  service  sector  of  the  Toronto  region  ranks  above  manufacturing,  but 
manufacturing  itself  must  be  considered  a  specialization  of  the  region. 
The  manufacturing  sector  is  specialized  in  such  a  manner  as  to  provide  the 
commodities  needed  by  the  service  sector,  or  to  supply  end-products  to 
the  dense  population.  The  prominence  of  the  service  sector  is  not  due  to 
the  presence  of  the  provincial  government  in  the  city  of  Toronto.  Govern¬ 
ment  activities  rank  relatively  low  as  a  source  of  employment. 

The  unique  feature  of  the  Toronto  region  is  the  dense  population  of 
Toronto  county,  which  is  both  a  cause  and  an  effect  of  its  specialization  in 
finance,  insurance,  communications,  transportation,  and  storage.  These 
activities  are  a  forward  linkage  for  firms  in  the  paper  and  publishing 
classification  of  the  S.I.C.  End  stages  of  processing  are  specializations  of 
the  Toronto  region  while  earlier  stages  are  not.  Manufacturing  in  the 
Toronto  region  therefore  can  be  understood  as  providing  necessary  com¬ 
modity  inputs  to  the  service  industry,  and  providing  consumer  goods  to 
the  large  population,  and  is  encouraged  due  to  the  availability  of  trans¬ 
portation,  communications  and  specialized  marketing  services.  The  end 
stages  of  processing  are  pursued  in  the  Toronto  region,  while  earlier 
stages  are  found  outside.  For  example,  the  men's,  women's  and  children's 
clothing  industries  in  the  Toronto  region  represent  the  end  stages  of 
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processing  and  employ  relatively  more  than  the  textiles  industry,  which  is 
representative  of  the  earlier  stage  of  processing.  This  is  also  true  in  the 
paper/wood  related  industries.  Heavy  industries  relating  to  iron  and  steel 
and  the  transportation  industries  are  presented  to  a  far  less  extent  than 
end-products  generally.  As  an  exporter  of  services  the  Toronto  region 
must  be  a  net  importer  (not  exporter)  or  most  manufactured  goods.  The 
image  of  a  Toronto  region  greedily  acquiring  all  of  Ontario's  manufacturing 
industry  is  incorrect. 

The  results  of  the  statistical  analysis  of  Chapter  Three  showed  that 
the  locations  of  39  out  of  110  industries  could  be  explained  by  city  size 
and  county  density  variables.  In  many  of  these  the  unique  features  of 
Toronto  prove  statistically  significant.  From  this  and  from  the  actual 
features  of  the  Toronto  region  discussed  in  this  chapter  it  is  concluded 
that  these  industries  are  an  integral  part  of  the  Toronto  structure,  and 
not  likely  to  respond  to  policies  aimed  at  dispersing  them.  There  would 
seem  no  compelling  reason,  however,  for  the  continued  expansion  of  the 
manufacturing  base  in  Toronto  at  the  earlier  stages  of  processing.  The 
statistical  analysis  of  Chapter  Three  indicated  that  the  Smelting  and 
Refining  (295)  industries  had  failed  to  establish  forward  linkage  industries, 
and  that  it  was  itself  to  some  extent  drawn  to  Toronto  through  backward 
linkages.  Similarly  it  was  found  in  Chapter  Three  that,  although  Iron  and 
Steel  Mills  (291)  are  an  important  backward  linkage  for  many  industries,  in 
several  cases  this  linkage  is  broken  and  we  find  the  heavy  iron  and  steel 
based  industry  in  the  Toronto  region.  We  may  cite  the  Fabricated 
Structural  Metal  Industry  (302),  Ornamental  and  Architectural  Metal 
Industry  (303)  and  Heating  Equipment  Manufacturers  (307)  as  examples  of 
this.  Transportation  costs  of  industries  related  technologically  to  Iron  and 
Steel  Mills  (291)  or  Smelting  and  Refining  (295)  are  recommended  as  objects 
of  future  research  that  would  produce  a  comparison  of  costs  in  different 
locations . 

Kitchener,  Hamilton  and  St.  Catharines 


The  percentage  of  Ontario  manufacturing  in  the  Kitchener/Hamilton/St. 
Catharines  region  is  40  per  cent  of  that  in  the  Toronto  region  but  ranks 
higher  in  relative  terms.  The  percentage  of  manufacturing  employment  in 
the  Toronto  region  is  3.1  points  greater  than  its  percentage  in  all  employ¬ 
ment,  whereas  in  Kitchener/Hamiiton/St.  Catharines  the  percentage  employ- 
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ment  in  finance,  insurance  and  real  estate  is  16.3  points  higher  than  its 
percentage  in  all  types  of  employment.  In  Kitchener/Hamilton/St. 
Catharines  the  percentage  in  finance,  insurance  and  real  estate  is  4  points 
less  than  all  categories  of  employment.  In  addition  to  being  more 
specialized  in  manufacturing,  Kitchener/Hamilton/St.  Catharines  has  an 
industrial  structure  at  least  as  broadly  based  as  the  Toronto  region. 
There  are  66  S.I.C.  classes  in  the  Toronto  region  for  which  the  per¬ 
centage  employed  exceeds  the  region's  share  of  manufacturing  employment 
in  all  categories,  but  in  Kitchener/Hamilton/St.  Catharines  there  are  70 
such  classes. 

The  most  significant  fact  about  the  Kitchener/Hamilton/St.  Catharines 
region  is  its  specialization  in  Iron  and  Steel  Mills  (291).  The  sales  of  Iron 
and  Steel  Mills  (291)  shown  in  Table  4.6  below  is  an  indication  of  its 
potential  as  a  locational  factor  for  other  industries,  but  this  classification 
is  not  unique  in  this  respect.  Table  4.6  shows  sales  from  the  Smelting 
and  Refining  (295)  industry  which  are  also  extensive.  The  statistical 
results  of  Chapter  Three,  however,  show  that  percentage  employment  in 
Iron  and  Steel  Mills  (295)  are  an  important  locational  factor,  the  cor¬ 
responding  industry  is  higher  ranked  in  the  Kitchener/Hamilton/St. 
Catharines  region  than  in  the  Toronto  region  (see  S.I.C.  304,  305,  306, 
309  and  311).  There  are  three  exceptions  to  this  amongst  the  metal 

fabricating  industries;  more  highly  ranked  in  the  Toronto  region  are  the 
Fabricated  Structural  Metal  Industry  (302),  the  Ornamental  and 
Architectural  Metal  Industry  (303),  and  Heating  Equipment  Manufacturers 
(307).  The  specialization  of  the  Kitchener/Hamilton/St.  Catharines  region 
is  reflected  in  the  regional  trade  figures  of  Table  4.3  where  we  find  a 

relatively  large  volume  of  exports  of  iron  and  steel  basic  products.  (The 

CFTM  class  71  consists  of  S.I.C.  291,  292,  301,  302,  304  and  305).  We 

also  find  net  exports  of  metal  fabricated  goods  (CFTM  75),  of  machinery 
(CFTM  81),  and  of  agricultural  machinery  (CFTM  82). 

The  concentration  of  Iron  and  Steel  Mills  (291)  in  the  Niagara 
Peninsula  is  due  in  part  of  the  port  facilities  of  the  area  and  the 
availability  of  water  transport.  Iron,  coal  and  transportation  rank  first, 
second  and  fourth  as  costs,  and  the  latter  rises  rapidly  if  overland 
transportation  is  needed.  Similarly,  costs  rise  rapidly  with  transportation 
of  the  output,  and  this  constitutes  the  rationale  for  the  location  of  later 
stages  of  processing  near  Iron  and  Steel  mills  (291),  and  explains  the 
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TABLE  4.6 

Percentage  distribution  of  total  output  of  the  Iron  and  Steel  Industry 
as  intermediate  goods 


S.I.C. 

INPUT -OUTPUT  NAME 

PERCENT 

304 

Metal  Stamp.,  Press.  &  Coat  Ind. 

0.128 

323,  325 

Motor  Veh.  Parts  &  Access.  Mfgrs. 

0.106 

291 

Iron  &  Steel  Industry 

0.089 

292 

Steel  Pipe  &  Tube  Mills 

0.074 

315 

Misc.  Machinery  &  Equipment  Mfgrs. 

0.055 

305 

Wire  &  Wire  Products  Mfgrs. 

0.055 

302 

Fabricated  Struct.  Metal  Ind. 

0.053 

309 

Misc.  Metal  Fabricating  Ind. 

0.046 

404-421 

Other  Engineering  Construction 

0.038 

404-421 

Non-Res idential  Construction 

0.026 

303 

Ornamental  &  Archit.  Metal  Ind. 

0.021 

332 

Major  Applicances  Elect.  &  Non-Elect 

0.018 

336 

Mfgrs.  of  Elect.  Indust.  Equipment 

0.018 

308 

Machine  Shops 

0.017 

295 

Aluminum  Smelting  &  Refining 

0.017 

404-421 

Railway,  Telephone,  Telegraph  Constr. 

0.017 

301 

Boiler  &  Plate  Works 

0.017 

311 

Agricultural  Implement  Ind. 

0.016 

327 

Shipbuilding  &  Repair 

0.015 

326 

Railroad  Rolling  Stock  Ind. 

0.013 

306 

Hardware,  Tool  &  Cutlery  Mfgrs. 

0.012 

404-421 

Repair  Construction 

0.012 

294 

Iron  Foundries 

0.010 

333,  339 

Mfgrs.  of  Misc.  Elect.  Products 

0.010 

SOURCE:  See  Table  2.6 


mutually  reinforcing  growth  of  the  two.  The  Niagara  peninsula  has  no 
doubt  benefitted  greatly  from  the  efficiency  of  the  Canadian  steel 
industry . 

In  the  discussion  of  the  Toronto  region,  evidence  was  presented  that 
pointed  to  Toronto  as  locationally  preferred  by  end-products  producers 
and  firms  which  would  be  willing  and  able  to  pay  the  higher  rents  in 
Toronto  in  order  to  benefit  from  the  transportation,  communication,  and 
specialized  marketing  facilities.  This  is  most  apparent  in  the  textile  and 
clothing  sector.  The  Hamilton  specialization  is  in  the  basic  intermediate 
products.  From  Table  2.5  it  is  seen  that  Cotton  Yarn  and  Cloth  Mills 
(181)  Wool  Yarn  and  Cloth  Mills  (182),  Felt  and  Fibre  Mills  (185)  and 
Knitting  Mills  (239)  are  specializations  higher  ranked  in  Kitchener/' 
Hamilton/  St.  Catharines,  but  the  market-oriented  clothing  industries  are 
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TABLE  4.7 

Percentage  distribution  of  total  output  of  Smelting  and  Refining  sold  as 
intermediate  goods 


S.I.C. 

INPUT -OUTPUT  NAME 

PERCENT 

297 

Copper  &  Alloy  Rolling 

0.335 

291 

Iron  St  Steel  Industry 

0.111 

298 

Metal  Casting  &  Extruding  n.e.s. 

0.061 

392 

Jewellery  &  Silverware  Mfgrs. 

0.048 

304 

Metal  Stamp.,  Press.  &  Coat.  Ind. 

0.036 

295 

Other  Smelting  St  Refining 

0.033 

305 

Wire  St  Wire  Products  Mfgrs. 

0.032 

378 

Mfgrs.  of  Industrial  Chemicals 

0.029 

309 

Misc.  Metal  Fabricating  Ind. 

0.028 

338 

Mfgrs.  of  Electric  Wire  St  Cable 

0.026 

323,  325 

Motor  Veh.  Parts  St  Access.  Mfgrs. 

0.021 

336 

Mfgrs.  of  Elect.  Indust.  Equipt. 

0.018 

333-339 

Mfgrs.  of  Misc.  Elect.  Products 

0.016 

- 

Operating  Supplies 

0.015 

321 

Aircraft  St  Parts  Mfgrs. 

0.015 

271 

Pulp  St  Paper  Industry 

0.013 

294 

Iron  Foundries 

0.013 

365 

Petroleum  Refineries 

0.013 

335 

Communications  Equipment  Mfgrs. 

0.012 

391 

Scient.  St  Prof.  Equipt.  Mfgrs. 

0.010 

315 

Misc.  Machinery  St  Equipt.  Mfgrs. 

0.010 

3391 

Battery  Mfgrs. 

0.010 

SOURCE:  Data  supplied  by  Customer  Services,  Structural  Analysis  Division, 

Statistics  Canada 


more  highly  ranked  in  the  Toronto  region.  Examination  of  the  input- 
output  table  suggested  that  Knitting  Mills  (183)  would  be  an  important 
locational  factor  for  other  industries.  This  failed  to  be  confirmed  by  the 
statistical  analysis  in  any  of  the  three  market-oriented  categories  (S.I.C. 
244,  245,  and  246),  but  was  true  for  Men's  Clothing  Industries  (243). 

The  statistical  analysis  of  Chapter  Three  demonstrates  that  most  of 
the  clothing  and  textile  industries  are  market-oriented,  that  is,  located 
near  an  industrial  buyer  or  in  the  larger  cities.  The  population  density 
and  market  (not  resources)  account  for  the  presence  of  textiles  and 
clothing  in  Ontario,  and  the  level  of  processing  accounts  for  the  dis¬ 
tribution  between  the  Toronto  and  the  Kitchener/Hamilton/St.  Catharines 
regions.  In  only  two  industrial  classifications  did  this  generality  fail  to 
produce  a  statistically  significant  explanation:  the  Cordage  and  Twine 
Industry  (134)  and  Man-made  Fibre,  Yarn  and  Cloth  Mills  (183).  Unfor- 
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tunately,  the  CFTM  code  does  not  provide  a  special  commodity  classification 
for  either  textiles  or  clothing,  and  hence  production  and  trade  figures 
cannot  be  compared. 

The  wood  industries  show  the  same  division  of  specialization  as  was 
found  in  the  case  of  clothing  and  textiles.  Neither  region  specilizes  in  the 
earliest  stage  of  processing  (S.I.C.  251,  252).  Wooden  Box  Factories 
(256)  and  the  Coffin  and  Casket  Industry  (258)  are  a  speciality  of 
Kitchener/Hamilton/St.  Catharines  but  not  of  the  Toronto  region.  The 
Toronto  region,  but  not  the  Kitchener/Hamilton/St.  Catharines  region,  is 
specialized  in  Sash,  Door  and  Other  Millwork  Plants  (254),  Household 
Furniture  Manufacturers  (261),  Miscellaneous  Furniture  and  Fixtures  Manu¬ 
facturers  (266)  and  Electric  Lamp  and  Shade  Manufacturers  (268).  Both 
regions  specialize  in  Office  Furniture  Manufacturers  (264).  In  neither 
case,  however,  have  the  wood-related  industries  generated  enough  local 
production  to  produce  a  net  export. 

The  statistical  analysis  and  input-output  data  suggest  that  Forestry 
employment  is  a  significant  variable  accounting  for  the  three  industries 
which  are  specializations  of  the  north  (251,  252  and  259).  Input-output 
cost  data  suggest  that  these  three  might  be  statistically  significant 
variables  explaining  location  at  later  stages  of  processing ,  but  this  was  not 
true.  Market-oriented  variables  produced  statistically  significant  results. 
The  two  industries  where  the  statistical  results  are  least  satisfactory  are 
higher  ranked  specializations  of  the  Kitchener/Hamilton/St.  Catharines 
region:  Wooden  Box  Factories  (256)  and  Office  Furniture  Manufacturers 

(264). 

Because  of  the  greater  acreage  of  the  surrounding  area,  agriculture 
has  had  a  larger  impact  on  the  Kitchener/Hamilton/St.  Catharines  region 
than  on  Toronto.  It  is  the  only  local  resource  of  significance  ranking 
above  forestry  and  mining.  Toronto  has  only  three  specializations  based 
on  agriculture:  the  Meat  and  Poultry  Products  Industries  (101),  Bakery 
Products  (107),  and  Miscellaneous  Food  Products  (108).  Kitchener/ 
Hamilton/St.  Catharines  specializes  in  all  agriculture  lines  except  Fish 
Products  (102)  and  Miscellaneous  Food  Products. 

The  specialization  in  the  Fruit  and  Vegetable  Processing  Industries 
(103)  is  due  to  the  abundance  of  suitable  land  and  the  growing  conditions 
in  the  Kitchener/Hamilton/St.  Catharines  region.  Small  fruit  acreage  is 
the  most  abundant  and  fruit  trees  acreage  second  most  abundant  of  the 


96 


nine  resource  commodities  compared  in  Table  4.2.  Abundance  of  improved 
land  also  accounts  for  specialization  in  Dairy  Products  (104),  the  Feed 
Industry  (106)  and  the  Flour  and  Breakfast  Cereal  Products  Industry 
(105).  Input-output  data  suggest  that  each  of  these  would  be  influenced 
by  the  percentage  of  improved  land,  and  the  statistical  analysis  of  Chapter 
Three  corroborates  this.  Specialization  in  the  Bakery  Products  Industries 
(107)  is  related  to  the  specialization  in  the  Flour  and  Breakfast  Cereal 
Products  Industry  (105).  These  two  were  statistically  reinforcing,  the 
presence  of  one  increasing  the  likelihood  of  the  other.  The  statistical 
analysis  of  Chapter  Three  indicates  that  the  Bakery  Products  Industry 
(107)  classification  is  significantly  influenced  by  city  size  and  by  the  per¬ 
centage  employment  in  the  Flour  and  Breakfast  Cereal  Products  Industry 
(105).  County  density  has  little  influence  per  se.  Table  4.5  shows  that 
the  Bakery  Products  Industries  (107)  category  is  a  specialization  of  both 
the  Kitchener/Hamilton/St.  Catharines  and  the  Toronto  regions.  In  the 
Kitchener/Hamilton/St.  Catharines  region  it  is  more  likely  that  the  presence 
of  the  Flour  and  Breakfast  Cereal  Products  Industry  (105)  has  greater 
influence,  while  in  the  Toronto  region  the  influence  of  Toronto  city 
accounts  for  the  specialization  in  the  Bakery  Products  Industries  (107). 

Tobacco  Products  (153)  is  another  specialization  of  the  Toronto  and 
Kitchener/Hamilton/St.  Catharines  area  which  is  related  to  the  agricultural 
hinterland.  The  earlier  stage  of  processing  is  Leaf  Tobacco  Products 
(151).  Percentage  of  improved  land  acreage  did  not  prove  to  be  a 
statistically  significant  variable  determining  location  of  Leaf  Tobacco  Pro¬ 
ducts  (151).  This  was  partly  because  the  special  conditions  of  climate  and 
soil  necessary  for  such  a  crop  do  not  necessarily  correspond  to  the  dis¬ 
tribution  of  improved  land  in  general  agricultural  use.  Furthermore,  the 
location  of  production  in  Canada  is  influenced  by  the  system  of  government 
production  allocations.  In  1971  ten  per  cent  of  tobacco  acreage  was  located 
in  Brant  County  and  47  per  cent  in  Norfolk.  Therefore  at  least  57  per 
cent  of  such  acreage  is  found  in  the  Kitchener /Hamilton/ St.  Catharines 
region,  and  this  probably  explains  the  specialization  in  Leaf  Tobacco 
Products  (151).  Both  the  Toronto  region  and  the  Kitchener/Hamilton/St. 
Catharines  region  specialize  in  the  next  stage  of  processing,  called  simply 
Tobacco  Products  (153).  In  Kitchener/Hamilton/St.  Catharines  this  might 
seem  to  be  the  result  of  specialization  in  Leaf  Tobacco  Products  (151),  but 
the  statistical  analysis  of  Chapter  Three  indicates  that  there  is  no 
significant  relationship  between  percentage  employment  in  Leaf  Tobacco 
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Products  (151)  in  a  county,  and  percentage  employment  in  Tobacco  Pro¬ 
ducts  (153).  The  analysis  indicates  that  the  special  features  of  Toronto 
city  are  the  predominant  influences,  with  some  production  attracted  to  city 
sizes  57,000  to  81,000.  Unfortunately  the  CFTM  commodity  classification 
aggregates  raw  tobacco  with  processed  tobacco  and  cigarettes  (in  class  17). 
The  value  of  exports  of  the  finished  products  from  the  centre  of  processing 
will  exceed  the  value  of  imports  of  raw  tobacco,  yet  because  of  the  weight 
loss  in  processing  there  may  be,  and  in  fact  is,  a  net  import  measured  in 
tons  for  both  Toronto  and  the  Kitchener/Hamilton/St.  Catharines  region. 

Both  the  Toronto  region  and  Kitchener/Hamilton/St.  Catharines  have 
by  virtue  of  their  size  drawn  in  more  agricultural  processing  than  is 
warranted  by  their  immediate  hinterland,  but  the  Kitchener/Hamilton/St. 
Catharines  region  has  developed  a  greater  specialization  based  on 
agriculture.  Wheat  (CFTM  6)  and  live  aminals  (CFTM  1)  are  imported. 
Except  for  fresh  and  frozen  meat  imported  into  the  Toronto  region,  later 
stages  of  processing  are  exported.  Fresh  and  frozen  meat  (CFTM  2)  is 
exported  from  Kitchener/Hamilton/St.  Catharines  and  wheat  flour  (CFTM  8) 
is  exported  from  both.  Both  also  export  at  later  stages  (see  CFTM  14, 
15,  16  which  include  other  food,  feed  and  beverages). 

The  analysis  of  Chapter  Three  also  fails  to  explain  Meat  and  Poultry 
Products  (101)  in  the  Kitchener/Hamilton/St.  Catharines  region  in  terms  of 
the  related  agricultural  base.  Well  over  50  per  cent  of  cost  in  this 
classification  is  used  to  purchase  products  of  land ,  mostly  live  animals . 
The  statistical  analysis  indicates,  however,  that  Toronto  city,  city  sizes 
87,000  to  112,000  and  county  density  are  significant  locational  factors.  As 
with  Leaf  Tobacco  Products  (151),  more  research  is  reguired  to  explain  the 
specialization  in  meat  products  in  Kitchener/Hamilton/St.  Catharines.  The 
effect  on  trade  is  clear  from  Table  4.3.  The  region  exports  fresh  and 
frozen  meat  (CFTM  2  and  3). 

The  specialization  in  transportation  in  the  Kitchener/Hamilton/St. 
Catharines  region  is  in  contrast  with  the  Toronto  region.  In  all  related 
S.I.C.  classifications  (321-329)  except  Aircraft  and  Aircraft  Parts  Manu¬ 
facturers  (321)  and  Miscellaneous  Vehicles  Manufacturers  (329),  production 
is  more  specialized  in  Kitchener/Hamilton/St.  Catharines.  The  input- 
output  based  statistical  analysis  of  Chapter  Three  is  not  helpful  in 
explaining  this  difference  in  terms  of  the  rest  of  the  province's  industrial 
structure.  Motor  Vehicles  and  Parts  Manufacturers  (323,  325)  and  Truck 
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Body  and  Trailer  Manufacturers  (324)  are  specializations  of  all  three 
regions  which  border  on  Lake  Erie,  (Lake  St.  Clair,  London/Lake  Erie, 
and  Kitchener/Hamilton/St.  Catharines),  and  the  transportation  corridor 
linking  Buffalo  to  Detroit  has  no  doubt  had  an  influence.  The  influence  of 
related  industries  was  considered  but  no  significant  relationships  were 
discovered.  Because  the  industry  is  export-oriented,  it  is  less  dependent 
on  the  market  offered  by  Toronto.  That  the  trade  of  Kitchener/Hamilton/ 
St.  Catharines  is  consistent  with  its  specialization  in  production  is  con¬ 
firmed  by  Table  4.3.  Automobile  parts  are  exported  via  CFTM  85,  buses 
and  trucks  through  CFTM  84,  and  other  vehicles  through  CFTM  86. 

Summary  and  conclusions  relating  to  the  Kitchener,  Hamilton  and  St. 

Catharines  region 


By  contrast  with  Toronto  the  Kitchener/Hamilton/St.  Catharines  region  is 
more  dependent  on  commodity  exports  because  the  employment  produced  by 
services  is  far  less.  In  this  respect  the  region's  dependence  on  the 
transportation  industry  leaves  her  vulnerable.  The  analysis  of  county 
level  data  did  not  establish  any  statistically  significant  locational  linkages 
of  industries  in  the  transportation  sector  to  industries  in  other  sectors. 
The  presence  in  the  region  of  the  transportation  industry  cannot  be 
explained  by  such  variables  and,  because  of  the  export  orientation  of 
production,  the  decision  concerning  location  will  not  be  critically  affected 
by  demand  in  Ontario. 

There  are  three  factors  which  create  stability  in  the  Kitchener/ 
Hamilton/St.  Catharines  region.  Of  these,  the  specialization  in  Iron  and 
Steel  Mills  (291)  is  the  strongest  point,  because  the  analysis  of  county 
level  data  has  shown  it  to  be  important  statistically  in  accounting  for  the 
location  of  other  industries.  Indeed,  the  statistical  analysis  of  Chapter 
Three  would  suggest  that  the  region  has  not  fully  realized  the  potential. 
Secondly,  the  region  benefits  as  part  of  its  position  in  the  "golden  horse¬ 
shoe".  Its  role  in  this  respect  is  to  provide  basic  products  and  inter¬ 
mediate  goods  which  are  incorporated  in  finished  goods  elsewhere. 
Thirdly,  the  area  has  an  agricultural  base  of  some  significance,  and 
processes  such  output  for  local  demand  and  export. 
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Lake  St.  Clair 


Lake  St.  Clair  represents  the  most  westerly  of  the  three  regions  bordering 
the  north  shore  of  Lake  Erie,  and  shares  with  the  other  two  a  specialization 
in  Motor  Vehicles  and  Parts  Manufacturers  (323,  325)  and  Truck  Body  and 
Trailer  Manufacturers  (324).  As  noted  above,  the  input-output  and  county 
level  data  discussed  in  Chapter  Three  did  not  succeed  in  explaining  the 
location  of  this  production  in  terms  of  technological  linkages  to  Ontario's 
manufacturing.  Although  there  is  no  characteristic  of  the  region  per  se 
which  accounts  for  the  presence  of  the  transportation  industry,  the 
industry  has  had  a  substantial  impact  on  the  region's  manufacturing. 

The  Automobile  Fabric  Accessories  Industry  (188)  is  the  third  ranking 
specialization  of  the  Lake  St.  Clair  region  and  is  its  only  specialization  in 
textiles  or  clothing.  Input-output  data  verify  that  the  sales  of  this 
classification  to  the  automobile  industry  is  substantial.  Statistical  analysis 
of  county  level  data  establishes  further  that  the  automobile  industry  has  a 
significant  influence  in  the  location  of  production.  This  is  also  true  of  two 
other  classifications,  Iron  Foundries  (294),  ranked  as  9th  of  the  region's 
specializations,  and  Glass  and  Glass  Products  Manufacturers  (356),  ranked 
11th. 

There  are  four  specializations  relating  to  agriculture.  Fish  Products 
(102)  ranks  first  in  terms  of  the  share  of  Ontario  production  in  the  Lake 
St.  Clair  region.  This  is  obviously  related  to  the  region's  strategic 
position  between  Lake  Huron  and  Lake  Erie,  with  Lake  St.  Clair  adjoining. 
The  5th  ranked  specialization  is  the  Fruit  and  Vegetable  Processing 
Industry  (103).  Eleven  per  cent  of  Canadian  acreage  committed  to 
vegetables  is  found  in  this  region.  Of  the  resources  compared  to  Canada 
in  the  top  of  Table  4.2,  vegetable  acreage  ranks  first  in  Lake  St.  Clair. 
The  region  also  shares  with  the  neighbouring  London/Lake  Erie  region  a 
specialization  in  the  Beverage  Industries  (109).  The  statistical  results  of 
Chapter  Three  demonstrate  that  the  percentage  of  improved  land  acres 
combined  with  Miscellaneous  Services  is  a  significant  variable  determining 
the  location  of  such  production.  These  specializations  account  for  the 
export  trade  of  Lake  St.  Clair.  From  Table  2.3  it  is  verified  that 
vegetables  (CFTM  12)  and  beverages  (CFTM  16)  are  exported. 

The  Lake  St.  Clair  specialization  in  tobacco  involves  some  peculiarities. 
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The  number  of  acres  committed  to  tobacco  is  3rd  highest  of  the  nine 
Ontario  regions  but  it  amounts  to  no  more  than  4  per  cent  of  the  total, 
and  would  not  seem  sufficient  to  generate  a  regional  specialization.  Never¬ 
theless,  we  find  that  percentage  employment  in  Leaf  Tobacco  Processors 
(151)  is  the  second  ranked  specialization  and  employs  45  per  cent  more 
than  the  region's  share  of  all  manufacturing.  It  must  be  assumed  that  this 
processing  is  based  in  part  on  the  tobacco  acreage  of  Elgin  and  Middlesex 
counties  in  the  adjacent  London/Lake  Erie  region.  Despite  its 
specialization  in  the  Leaf  Tobacco  Processors  (151)  classification  there  is 
no  corresponding  specialization  in  the  Tobacco  Products  Manufacturers 
(153)  category,  which  is  the  next  stage  of  processing.  Implicitly,  the 
export  of  tobacco  (CFTM  17)  is,  therefore,  confined  to  this  earlier  stage. 
The  reason  for  this  specialization  at  the  earlier  stage  but  not  at  the  later 
stage  is  suggested  by  the  statistical  analysis  of  county  data.  This  reveals 
that  the  location  of  Tobacco  Products  Manufacturers  (153)  is  significantly 
determined  by  the  unique  features  of  Toronto  county  with  some  signficiant 
attractions  to  city  sizes  57,000  to  81,000.  It  also  implies  that  the  per¬ 
centage  employment  in  Leaf  Tobacco  Processors  (151)  has  no  significant 
impact. 

Kent  and  Lambton  counties  in  Lake  St.  Clair,  and  Elgin  and  Oxford 
in  the  nearby  London/Lake  Erie  region,  are  the  only  counties  in  Ontario 
where  oil  wells  can  be  found  to  produce  significant  amounts,  but  pipelines 
are  much  more  significant  suppliers  of  oil  stocks.  Petroleum  Refineries 
(365)  are  ranked  6th  among  the  specilizations  of  the  Lake  St.  Clair  region 
and  are  an  important  input  to  four  other  classifications.  Output  of  Petro¬ 
leum  Refineries  (365)  constitutes  the  largest  cost  item  to  the  Manufacturers 
of  Industrial  Chemicals  (378)  classification.  This  classification  ranks  4th 
highest  in  the  percentage  of  Ontario  employment  located  in  the  Lake  St. 
Clair  region.  The  county  level  data  indicates  that  Industrial  Chemicals 
(378)  has  a  significant  effect  on  the  location  of  Manufacturers  of  Mixed 
Fertilizers  (372)  and  on  Manufacturers  of  Plastics  and  Synthetic  Resins 
(373),  which  rank  7th  and  18th  respectively  as  specializations  of  the  Lake 
St.  Clair  region.  The  Petroleum  Refineries  (365)  classification  is  not  the 
only  independent  variable  of  significance,  however.  Statistical  results  in 
Chapter  Three  based  on  county  level  data  indicate  that  the  percentage  of 
employment  in  Mixed  Fertilizers  (372)  also  depends  on  the  percentage  of 
agricultural  land  in  the  county.  The  agricultural  base  of  Lake  St.  Clair, 
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therefore,  is  an  additional  factor  explaining  specialization  in  Mixed  Fer¬ 
tilizers  (372). 

The  location  of  Plastics  and  Synthetic  Resins  (373)  is  more  complex. 
Location  near  both  the  Manufacturers  of  Industrial  Chemicals  (378)  which 
is  the  supplying  industry,  and  the  Plastics  Fabricating  Industry  (165) 
which  is  the  purchasing  industry,  is  significant.  But  according  to  the 
statistical  results  of  county  level  data  in  Chapter  Three,  this  latter 
relationship  is  reciprocal.  The  Manufacturers  of  Plastics  and  Synthetic 
Resins  (373)  industry  is  a  locational  factor,  as  a  buyer,  for  the  Plastics 
Fabricating  Industry  (165).  The  Plastics  Fabricating  Industry  (165)  is  the 
19th  ranked  specialization  of  the  Lake  St.  Clair  region.  These  char¬ 
acteristics  of  production  explain  the  region's  export  of  chemicals  (CFTM 
61),  fertilizers  (CFTM  62)  and  chemical  products  (CFTM  63)  reported  in 
Table  4.3. 

There  are  three  other  specializations  of  the  Lake  St.  Clair  region 
which  require  discussion.  Two  of  these.  Hardware,  Tool  and  Cutlery 
Manufacturers  (306)  and  Miscellaneous  Metal  Fabricating  Industries  (309), 
are  locationally  influenced  by  the  presence  of  Iron  and  Steel  Mills  (291). 
All  three  counties  in  the  Lake  St.  Clair  region  border  at  some  point  on  the 
United  States  and  are  influenced  by  the  industrial  character  of  Detroit. 
Transportation  costs  limit  the  range  that  can  be  influenced  by  the  iron  and 
steel  industry  in  the  Kitchener/Hamilton/St.  Catharines  region,  and  there¬ 
fore  imports  from  the  United  States  would  be  a  locational  factor  in  the 
Lake  St.  Clair  region.  Furthermore,  Detroit  serves  as  a  market  for  Essex 
county:  it  is  much  closer  to  Windsor  than  is  Toronto  to  Hamilton. 

Of  the  four  specializations  in  the  Lake  St.  Clair,  one  -  Iron 
Foundries  -  can  be  explained  by  the  presence  of  the  automobile  and  truck 
industry,  and  two  others  by  the  presence  of  Iron  and  Steel  Mills  (291), 
but  in  these  latter  two,  market  size  plays  an  important  role  and  therefore 
the  Detroit  market  would  be  important.  Hardware,  Tool  and  Cutlery 
Manufacturers  (306)  is  influenced  by  special  characteristics  of  the  largest 
city  in  the  county  (sizes  I  and  III),  and  employment  rises  with  county 
density.  In  Miscellaneous  Metal  Fabricating  Industries  (309),  employment 
in  Construction  is  an  additional  explanatory  variable.  Employment  in  Metal 
Rolling,  Casting  and  Extruding  (298)  is  explained  by  the  size  of  the 
largest  city  in  the  county.  Location  is  favourable  in  city  sizes  I,  II  and 
III  (over  87,000). 
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More  knowledge  about  the  influence  of  the  Detroit  market  on  the 
industry  of  Windsor  would  be  of  value  to  the  future  planning  of  the  Lake 
St.  Clair  region. 

Summary  and  conclusions  relating  to  the  Lake  St.  Clair  region 

The  location  of  Motor  Vehicles  and  Parts  Manufacturers  (323,  325)  and  the 
Truck  Body  and  Trailer  Manufacturers  (324)  in  the  Lake  St.  Clair  region 
has  no  statisticaly  significant  locational  relationship  to  other  variables 
which  define  Ontario's  economic  structure.  As  an  exogenous  influence,  it 
is  an  important  factor  accounting  for  the  location  of  technologically  related 
industries  in  the  region.  The  influence  of  Detroit  explains  the  region's 
specialization  in  automobiles  and  trucks,  and  in  some  of  the  iron  and  steel 
related  industries.  Petroleum  Refineries  (365)  and  the  technically  related 
Industrial  Chemicals  (378)  industries  are  a  second  source  accounting  for 
locations  of  several  related  industries.  The  agricultural  surroundings 
constitute  a  third  influence  on  industrial  location.  In  this  regard  it  was 
noted  that  there  was  a  specialization  in  Leaf  Tobacco  Processors  (151),  but 
that  the  region  has  failed  to  take  full  advantage  of  its  opportunities;  we 
find  no  specialization  in  Tobacco  Products  Manufacturers  (153),  which  is 
the  next  stage  of  processing.  Policy  matters  relating  to  the  tariff  and  the 
transportation  industry  will  have  greatest  influence  on  the  region's  future 
development. 

Northwestern  and  Northeastern  Ontario 


The  resource  basis  for  production  in  the  Northwestern  and  Northeastern 
regions  was  documented  in  the  opening  section  of  this  chapter.  The 
impact  of  Forestry  in  establishing  technologically  related  industries  can  be 
judged  in  terms  of  the  regional  specializations  listed  in  Table  4.5.  The 
Logging  (031)  industry  represents  the  first  stage  of  processed  forestry 
products,  and  its  presence  in  the  north  is  a  reflection  of  its  abundance  in 
Forestry.  Although  the  Northwest  is  smaller  in  population  than  the  North¬ 
east,  its  value  added  in  Logging  (031)  was  greater.  In  1971  the  total 
value  added  in  Logging  (031)  in  the  Northwest  was  47  million  dollars  of 
44.2  per  cent  of  the  Ontario  total.  Value  added  in  the  Northeast  was  45 
million  dollars. 


103 


Output  of  Logging  (031)  is  principally  shipped  to  Sawmills  (252),  Pulp 
and  Paper  Mills  (271),  Veneer  and  Plywood  Industries  (252)  and  Mis¬ 
cellaneous  Wood  Industries  (259).  Examination  of  the  rankings  in  Table 
4.5  confirms  that  these  industries  are  well  established  in  the  Northeast  and 
Northwest.  For  Sawmills,  Planing  and  Shingles  (251),  employment  in  the 
occupation  is  8  per  cent  greater  than  the  Northwest's  share  of  all  manu¬ 
facturing  employment  and,  as  indicated  in  parentheses  in  Table  4.5,  it 
ranks  5th  as  a  specialization.  The  S.I.C.  numbers,  rank  and  percentage 
difference  in  the  four  forestry-based  industries  are  (251,  5,  0.8),  (252, 
4,  0.11),  (259,  3,  0.12),  and  (271,  1,  0.35)  for  Northwestern  Ontario, 
and  (251),  3,  0.36),  (252,  1,  0.42),  (259,  7,  0.05)  and  (271,  4,  0.18)  in 
Northeastern  Ontario.  Despite  their  small  populations,  these  two  regions 
together  have  respecitvely  52.2,  61.6,  25.7  and  62.3  per  cent  of  the 
employment  in  Ontario  in  the  four  industries  (see  Table  4.4).  The 
statistical  analysis  of  county  level  data  in  Chapter  Three  verifies  that  the 
location  of  all  four  is  influenced  by  the  percentage  of  Forestry  employment 
and  it  is  likely  that  these  industries  will  continue  to  be  a  stable  part  of 
the  economic  base  of  Northern  Ontario. 

Trade  figures  displayed  in  Table  2.3  show  that  the  Northwest  exports 

logs,  poles  and  other  forest  products  (CFTM  23)  which  are  also  exported 

from  the  Northeast.  Of  the  two  regions,  however,  it  is  only  the  Northeast 
that  exports  pulpwood  logs  and  chips  (CFTM  22).  This  export  perfor¬ 
mance  carries  through  to  later  stages.  Both  regions  are  net  exporters  of 
lumber  (including  flooring),  wood  pulp,  newsprint,  and  other  paper  (CFTM 
52,  55-57).  However,  only  the  Northwest  exports  plywood  and  veneer 
(CFTM  53)  and  neither  region  has  succeeded  in  extending  this  advantage 
far  enough  to  become  a  net  exporter  of  fabricated  wood  products  (CFTM 
54).  This  last  classification  includes  not  only  railway  ties,  shingles,  lath 

and  poles,  but  also  millwork  and  wood  fabricated  materials  for  structures. 

Metal  ores  are  also  abundant  in  the  north.  Both  the  Northeast  and 
the  Northwest  export  iron  ore,  lead  and  zinc  ores,  and  concentrates. 
Northwestern  Ontario  is  the  main  exporter  of  copper  ore  and  nickel-copper 
concentrates.  One  can  trace  the  use  of  these  ores  through  the  input- 
output  table.  Eighty-one  per  cent  of  the  output  of  Iron  Mines  (058)  is 
taken  by  the  S.I.C.  equivalent  Iron  and  Steel  Mills  (291),  with  smaller 
amounts  shipped  to  other  types  of  smelting.  Ninety-six  per  cent  of  the 
output  of  the  base  metal  mines  is  shipped  to  firms  classified  in  the  S.I.C. 
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equivalent  industry  Smelting  and  Refining  (295).  Neither  of  these  is 
ranked  near  the  top  in  the  list  for  Northwestern  Ontario  displayed  in 
Table  4.5.  But  in  the  Northeast  we  find  21.5  per  cent  of  employment  in 
Iron  and  Steel  Mills  (291)  and  46.5  per  cent  of  the  employment  in  Smelting 
and  Refining  (295).  Tables  4.6  and  4.7  above  illustrated  the  potential  of 
these  two  in  the  establishment  of  other  industries  in  terms  of  the  per¬ 
centage  of  their  sales  required  as  intermediate  goods  in  other  production. 
The  results  of  the  analysis  in  Chapter  Three  indicate  that  Iron  and  Steel 
Mills  (291)  are  much  more  of  a  locational  factor  than  is  Smelting  and 
Refining  (295).  Iron  and  Steel  Mills  (291)  are  concentrated  in  the 
Kitchener/  Hamilton/St.  Catharines  region,  where  we  find  62.9  per  cent  of 
the  employment  (see  Table  4.4),  but  the  presence  of  these  in  the 
Northeast  is  a  factor  on  which  further  growth  may  be  developed. 

There  are  seven  industries  which  are  established  statistically  as 
locationally  attracted  to  Iron  and  Steel  Mills  (291).  According  to  Table 
4.5,  in  only  two  of  these,  Smelting  and  Refining  (295)  and  Steel  Pipe  and 
Tube  Mills  (292),  is  the  percentage  of  employment  greater  than  the  North¬ 
eastern  region's  share  of  all  Ontario  employment.  In  S.I.C.  292,  for 
example,  the  difference  in  these  two  percentages  is  0.17  according  to 
Table  4.5.  In  Northwestern  Ontario  there  is  only  one  specialization 
related  to  iron  and  steel  --  the  Fabricated  Structural  Metal  Industry  (302). 
The  statistical  analysis  of  Chapter  Three  demonstrates  that  other 
industries  also  have  an  affinity  for  locating  near  Iron  and  Steel  Mills 
(291).  These  are  the  Metal  Stamping,  Pressing  and  Coating  Industry 
(304),  Wire  and  Wire  Products  Manufacturers  (305),  Hardware,  Tool  and 
Cutlery  Manufacturers  (306),  Machine  Shops  (308)  and  Miscellaneous  Metal 
Fabricating  Industries  (309). 

Smelting  and  Refining  (295)  is  even  more  established  in  the  Northeast 
than  are  Iron  and  Steel  Mills  (291).  From  the  Canadian  input-output  table 
1971  it  can  be  determined  that  this  classification  receives  96  per  cent  of 
the  output  of  base  metal  and  other  metal  mines.  In  terms  of  employment, 
Table  4.5  shows  that  Smelting  and  Refining  (295)  is  the  second  largest 
employer  in  the  Northeast  and,  according  to  Table  4.4,  46.5  per  cent  of 
Ontario  employment  in  this  classification  can  be  found  there.  It  plays  no 
such  role  in  Northwestern  Ontario.  Table  4.7  displays  the  percentage  of 
sales  to  other  industrial  classifications  originating  from  Smelting  and 
Refining  (295).  This  gives  some  indication  of  the  later  stages  of  processing 
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which  depend  on  output  of  Smelting  and  Refining  (295).  In  Northeastern 
Ontario  none  of  these,  with  the  exception  of  Copper  and  Copper  Alloy 
Rolling,  Casting  and  Extruding  (297),  ranks  among  the  top  twenty 
employers.  The  statistical  analysis  of  Chapter  Three  indicates  that  the 
later  stages  of  processing  after  Smelting  and  Refining  (295)  tend  to  be 
located  in  the  market  rather  than  near  suppliers. 

The  export  trade  of  the  Northwest  is  therefore  concentrated  on  ores 
and  on  the  earliest  stages  of  processing.  Both  the  Northeast  and  the 
Northwest  export  iron  ore,  lead  and  zinc  ores,  but  copper  and  nickel 
copper  are  exported  from  the  Northwestern  region  only.  The  regional 
trade  statistics  shown  in  Table  4.3  indicate  that  there  are  exports  at  the 
stage  of  Smelting  and  Refining  (295)  and  later  stages  of  processing,  but 
no  breakdown  of  this  is  possible  because  the  CFTM  classification  is  not 
sufficiently  refined.  The  production  data  of  Table  4.5  suggest  that  very 
little  trade  beyond  Smelting  and  Refining  (295)  could  be  expected. 

Both  Northeastern  and  Northwestern  Ontario  export  iron  ore  but,  as 
noted  above,  the  basic  industry,  Iron  and  Steel  Mills  (291)  is  concentrated 
in  the  Northeast,  which  claimed  21.5  per  cent  of  Ontario's  employment  in 
1971.  Nonetheless,  the  export  trade  of  both  regions  has  been  augmented 
by  products  based  on  iron  ore.  According  to  Table  4.3,  in  the  Northeast 
there  is  a  net  export  of  the  more  basic  products  (CFTM  71  which  includes 
S.I.C.  291,  292  and  some  of  301-105)  but  there  are  net  imports  of  more 
fabricated  products  (CFTM  75  excludes  S.I.C.  291  and  292  but  includes 
some  of  301-305  and  many  others).  The  Northwest  imports  at  the  basic 
level  (CFTM  71)  and  exports  at  the  fabricated  level  (CFTM  75).  This  is 
because  of  the  relative  specialization  in  products  which  are  part  of  such 
classifications  as  Shipbuilding  and  Repair  (327),  Railroad  Rolling  Stock 
(326),  Aircraft  and  Aircraft  Parts  (321)  and  Fabricated  Structural  Metal 
Industry  (302).  On  the  whole,  development  through  broadening  the  base 
of  industries  based  on  iron  and  steel  seems  more  promising  than  forestry 
or  non-ferrous  metals. 

Summary  and  conclusions  relating  to  the  Northwestern  and  Northeastern 

regions 

As  a  generality  it  may  be  stated  that  manufacturing  in  the  north  is 
specialized.  In  only  11  out  of  the  110  industries  listed  in  Table  4.5  is  the 
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percentage  of  Ontario  employment  greater  than  the  percentage  of  the 
Northwest's  total  employment  in  manufacturing.  This  is  easily  determined 
from  inspection  of  the  signs  in  the  first  column  of  Table  4.5.  The 
difference  between  percentage  employment  in  Dairy  Products  (104)  and  the 
percentage  employment  of  all  manufacturing  is  zero  for  this  group,  positive 
for  those  ranked  11  or  less,  and  negative  for  those  with  higher  ranking. 
In  the  Northeast  there  are  only  nine  industrial  classifications  with  positive 
rankings,  while  in  the  Toronto  region  there  are  66,  and  in  Kitchener/ 
Hamilton/St.  Catharines  there  are  70.  Trade  figures  reveal  the  extent  of 
specialization  outside  manufacturing.  The  Northeast  is  a  net  importer  of 
all  categories  of  agricultural  goods  (CFTM  1-49)  and  energy.  The  North¬ 
west  is  more  balanced  in  agricultural  trade  but  also  imports  all  forms  of 
energy . 

The  Northwestern  region  of  Ontario  is  deficient  in  agricultural  land 
suitable  for  farming,  in  energy,  and  in  natural  and  man-made  fibres 
necessary  for  primary  textile  production.  Furthermore  it  lacks  the 
population  density  necessary  to  attract  firms  operating  at  large  scale,  or 
those  which  locate  to  take  advantage  of  economies  of  agglomeration.  It  has 
the  lowest  population  density  of  all  of  Ontario’s  regions  (1.11  per  square 
mile  in  1971),  and  few  cities  of  any  size.  Thunder  Bay  is  the  only  city 
above  the  Ontario  median  in  population.  While  population  growth  may  be 
an  expected  outcome  of  industrial  development  it  is  not  likely  ever  to 
extend  over  the  critical  threshold  where,  as  in  Toronto,  it  becomes  a 
positive  locational  force.  Even  though  the  population  density  of  North¬ 
eastern  Ontario  is  five  times  greater  (5.24  per  square  mile)  than  that  of 
the  Northwest,  similar  comments  must  apply  there.  By  contrast,  the  next 
most  dense  region,  Lake  Huron/Bruce,  has  a  population  density  of  42.06. 
The  largest  city  in  the  Northeast  is  Sudbury,  which  was  smaller  in  1971 
than  Thunder  Bay.  The  economic  advantage  of  the  Northeast  and  North¬ 
west  derives  from  the  abundance  of  certain  resources,  and  these  represent 
opportunities  for  development  which  can  be  achieved  through  expansion  of 
the  processing  already  existing,  or  through  extension  of  the  level  of 
processing  by  introducing  new  products. 

The  north  has  established  specializations  at  the  earliest  stages  based 
on  the  abundance  of  forest  products,  and  future  development  can  be  based 
on  expansion  at  this  stage.  There  is  no  specialization  in  production 
related  to  Wooden  Box  Factories  (256)  however.  Since  this  industry  is 
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among  those  poorly  explained  by  city  size  and  county  density  variables,  it 
is  recommended  for  further  study.  The  locations  of  the  remaining 
industries  in  this  sector  of  the  S.I.C.  were  determined  either  by  the 
location  of  Construction  or  by  city  size  and  county  density  variables. 
Production  in  the  north  would  need  to  be  sold  through  special  warehousing 
near  the  site  of  Construction.  This  arrangement  might  be  considered  in 
the  case  of  the  standard  products  represented  by  the  output  of  Sash, 
Door  and  Other  Millwork  Plants  (254),  but  it  is  unlikely  to  succeed  in  the 
industries  which  produce  furniture  of  various  kinds,  and  coffins. 

In  terms  of  the  statistical  analysis  of  Chapter  Three,  Iron  and  Steel 
Mills  (291)  offer  the  best  prospects  for  development  in  the  Northeast 
because,  more  than  in  any  other  industry,  the  technological  relationship  to 
other  industries  becomes  a  locational  factor  of  significance.  There  is 
already  some  forward  linkage  from  Iron  and  Steel  Mills  in  the  north,  but 
nothing  comparable  has  been  developed  in  the  Smelting  and  Refining  (295) 
industry.  Detailed  microeconomic  studies  of  the  transportation  costs  and 
technological  linkages  of  this  industry  should  have  a  high  priority  in 
future  developmental  planning. 

London  and  Lake  Erie 


The  London/Lake  Erie  region  is  similar  to  Toronto  in  that  services  are  its 
highest  ranked  specialization  but,  unlike  the  Toronto  region,  manu¬ 
facturing  as  a  whole  employs  a  smaller  percentage  than  the  region's  share 
of  all  employment.  Consequently,  there  are  many  fewer  specializations  in 
the  manufacturing  sector  (32  as  compared  with  66  for  Toronto).  Further¬ 
more,  the  region's  service  industry  is  quite  different.  The  percentage  of 
employment  in  health  welfare  services  in  the  London/Lake  Erie  region  is 
greater  than  its  regional  share  of  employment  by  an  amount  which  is  larger 
than  any  other  sector  (see  Table  A4.3).  Educational  and  related  services 
rank  third,  and  finance,  insurance  and  real  estate  are  fourth. 

Table  4.2  documents  the  relative  importance  of  agriculture  in  the 
London/Lake  Erie  region.  The  bottom  portion  compares  the  region  with 
Ontario  as  a  whole.  13.1  per  cent  of  Ontario's  agricultural  workers  are 
employed  in  this  region.  This  is  considerably  greater  than  its  share  of 
fishery,  mining,  forestry  or  manufacturing  employment  (4.8,  0.9,  1.1  and 
5.7  respecitvely) .  The  specific  form  of  this  agricultural  resource  is  also 
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clarified  in  Table  4.2.  The  percentage  acreage  committed  to  vegetables  is 
17.3  per  cent  of  the  Ontario  total,  the  percentage  acreage  committed  to 
field  crops  is  12.2,  the  percentage  share  of  Ontario's  value  of  livestock  is 
11.7,  the  percentage  in  fruit  tree  acreage  is  6.1,  and  the  percentage  of 
small  fruits  acreage  is  1.2. 

Depsite  the  acreage  committed  to  vegetables,  there  was  no  cor¬ 
responding  specialization  in  Fruit  and  Vegetable  Processing  Industries 
(103).  Employment  is  3  points  less  than  the  regional  share  of  employment 
in  manufacturing.  This  may  be  explained  by  the  greater  percentage  of 
vegetable  acreage  in  the  Lake  St.  Clair  region  (34.4  per  cent  vs.  17.3  per 
cent)  out  of  a  smaller  agriculture  base  (10.8  per  cent  of  employment  vs. 
13.1  per  cent)  which  might  have  shifted  the  processing  of  output  west. 
Nevertheless,  the  production  at  the  resource  stage  contributed  to  the 
trade  of  the  region.  There  was  a  net  export  of  fresh  and  frozen 
vegetables  (CFTM  12)  in  1975. 

One  of  the  specializations  of  the  London/Lake  Erie  region  is  in  the 
Flour  and  Breakfast  Cereal  Products  Industry  (105),  which  is  ranked  third 
in  the  region  in  the  percentage  of  Ontario  employed  (29.9  per  cent).  This 
is  unexpected  because  the  percentage  of  Ontario's  field  crop  acreage  in 
both  the  Lake  Huron/Bruce  and  the  Eastern  Ontario  region  is  greater  than 
London/Lake  Erie,  yet  neither  of  these  is  specialized  in  the  products  of 
the  Flour  and  Breakfast  Cereal  Products  Industry  (105).  The  statistical 
analysis  of  Chapter  Three  presents  a  possible  explanation  for  this.  Per¬ 
centage  employment  in  Bakery  Products  Industries  (107)  is  a  factor 
attracting  firms  in  the  Flour  and  Breakfast  Cereal  Products  Industries 
(105).  The  Bakery  Products  Industries  (107)  themselves  are  located  in 

counties  which  have  larger  cities  (sizes  I  to  IV)  and  which  have  a  large 
percentage  of  the  province's  improved  land  acreage.  The  London/Lake 
Erie  region  is  near  the  Kitchener-Toronto-Hamilton  population  centre  and  is 
land-abundant.  To  be  located  near  the  Bakery  Products  Industries  (107) 
yet  in  regions  with  suitable  land  acreage,  the  firms  in  the  Flour  and 

Breakfast  Cereal  Products  Industry  (105)  also  locate  in  the  London/Lake 
Erie  region. 

The  Bakery  Products  Industries  (107)  group  is  also  a  specialization  of 
the  London/Lake  Erie  region.  The  statistical  analysis  of  Chapter  Three 

indicates  that  this  can  be  explained  by  the  presence  of  the  Flour  and 

Breakfast  Cereal  Products  Industry  (105).  This  is  one  of  the  cases  where 
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the  relationship  between  two  industries  is  shown  statistically  to  be  mutually 
reinforcing.  The  Bakery  Products  Industries  (107)  specialization  in  the 
London/Lake  Erie  region  can,  therefore,  be  explained  by  the  proximity  of 
the  region  to  the  centre  of  Ontario  and  to  the  abundance  of  field  crop 
acreage.  The  agricultural  specialization  is  reflected  in  the  regional  trade 
figures  of  Table  4.3:  Wheat  (CFTM  6),  Other  Grains  (CFTM  7),  Wheat 
Flour  (CFTM  8),  Cereal  Products  (CFTM  9),  and  Oil  Seeds  (CFTM  19)  are 
exported. 

The  two  factors  which  explain  Bakery  Products  also  apply  in  the  case 
of  the  Dairy  Products  Industry  (104).  The  statistical  analysis  of  Chapter 
Three  shows  that  county  density  per  se  is  not  a  factor  influencing  the 
location  of  the  Dairy  Products  Industry  (104),  but  city  size  variables 

(87,000  or  more)  are  the  factors  which,  together  with  improved  land 
acreage,  are  significant.  Such  production,  therefore,  would  be  attracted 
to  a  region  such  as  London/Lake  Erie,  which  has  a  large  share  of  the  farm 
land  and  which  is  nearer  the  population  centre  of  Ontario  where  most  large 
cities  are  found.  The  region  exports  daily  products  (CFTM  5)  and  fresh 
and  frozen  meat  (CFTM  2). 

The  region's  specialization  in  products  of  the  Feed  Inudstry  (106) 
may  be  related  to  the  specialization  in  animals  and  dairy  products ,  but  the 
statistical  analysis  of  Chapter  Three  confirms  only  that  there  is  a 
significant  relationship  between  the  Feed  Industry  (106)  and  the  per¬ 
centage  of  improved  land  acreage  in  a  county.  Fodder  and  feed  are 

regional  exports  (CFTM  15).  Percentage  of  improved  land  acreage  is  not  a 
factor  explaining  the  specialization  in  the  Beverage  Industry  (109).  The 
county  level  statistical  analysis  suggests  that  it  is  influenced  by  county 
density  and  city  sizes  including  size  IV,  which  includes  London. 

A  specialization  based  on  Leaf  Tobacco  Processors  (151)  in  London/ 
Lake  Erie  cannot  be  explained  by  the  percentage  of  acres  of  improved 
land.  Only  certain  types  of  land  are  suitable  for  tobacco  and,  further¬ 
more,  Canada  has  control  on  tobacco  production  through  acreage  allot¬ 

ments.  However,  we  note  that  34  per  cent  of  tobacco  acreage  is  located  in 
the  London/Lake  Erie  region  and  it  is  not  surprising,  therefore,  to  find 
that  the  category  Leaf  Tobacco  Processors  (151)  is  ranked  6th  among  the 
region’s  specializations.  The  further  stage  of  processing,  Tobacco  Pro¬ 
ducts  (153),  is  not  established  in  the  region  but  is  shifted  to  the  Toronto 
and  Kitchener/Hamilton/St.  Catharines  regions.  Although  the  input-output 
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table  indicates  that  purchases  from  Leaf  Tobacco  Processors  (151)  is  an 
important  cost  item  for  Tobacco  Products ,  it  did  not  turn  out  to  be 
locationally  significant.  Tobacco  is  exported  (CFTM  17)  but  unfortunately 
the  regional  trade  statistics  do  not  distinguish  between  the  two  stages  of 
tobacco  processing. 

There  are  two  textile  specializations  which  have  been  established  in 
London/Lake  Erie  even  though  the  region  lacks  the  statistically  expected 
characteristics.  Hosiery  Mills  (231)  ranks  second,  and  Knitting,  Excluding 
Hosiery  (239)  ranks  12th.  Generally  the  size  of  the  largest  city  in  the 
county  is  the  predominant  variable  determining  the  location  of  firms  in  the 
clothing  industry,  and  although  Toronto  city  is  statistically  significant  in 
all  cases,  occasionally  small  city  sizes  have  some  attractions.  The  per¬ 
centage  of  employment  in  Knitting  Mills  (239)  is  best  explained  by  a  com¬ 
bination  of  percentage  employment  in  Man-made  Fibre,  Yarn  and  Cloth  Mills 
(183)  and  proximity  to  purchasing  classifications  represented  by  an 
aggregate  called  Clothing  Principal  Component.  In  short,  proximity  to 
both  the  supplier  of  intermediate  goods  required  by  Knitting  Mills  (239) 
and  to  the  firms  purchasing  from  Knitting  Mills  (239)  is  an  important 
variable  determining  the  location  of  the  end-product  clothing  manu¬ 
facturers:  Men's  Clothing  Industries  (243),  which  is  not  among  the 

specializations  of  the  London/  Lake  Erie  region. 

A  number  of  industries  in  the  London/Lake  Erie  region  are  specialized 
in  the  non-metallic  mineral  products  part  of  the  Standard  Industrial 
Classification.  Cement  Manufacturers  (352)  rank  18th  and  both  Concrete 
Products  Manufacturers  (354)  and  Ready-Mix  Concrete  Manufacturers  (355) 
employ  more  than  the  region's  share  of  total  manufacturing.  Structural 
materials  (sand,  gravel  and  cement)  are  widely  available  in  Ontario  but 
costly  to  transport,  and  consequently  most  of  the  production  occurs  near 
the  market  in  the  south.  There  is  a  net  export  of  sand  and  gravel  (CFTM 
39)  from  the  London/Lake  Erie  region,  but  cement  (CFTM  77)  is  imported. 
Production  of  cement  is  concentrated  (Statistical  Report  on  the  Mineral 
Industry  of  Ontario,  1971-3,  256)  in  the  Toronto  region  (Peel  County)  and 
Eastern  Ontario  (Hastings  County).  Nevertheless,  London/Lake  Erie  is 
specialized  in  production  of  firms  in  the  Cement  Manufacturers  (352), 
Concrete  Products  Manufacturers  (354)  and  Ready-Mix  Concrete  (355) 
classifications .  The  statistical  analysis  of  county  level  data  in  Chapter 
Three  indicates  that  Ready-Mix  Concrete  (355)  is  located  near  Cement 
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Manufacturers  (352)  and  that  Cement  Manufacturers  (352)  are  located  near 
Concrete  Products  Manufacturers  (354).  The  latter  relationship  is 
reciprocal;  the  presence  of  Cement  Manufacturers,  but  in  conjunction  with 
the  presence  of  Construction,  is  a  significant  variable  explaining  the 
presence  of  Concrete  Products  Manufacturers.  Employment  in  Cement 
Manufacturers  (352)  can  be  explained  by  employment  in  Concrete  Products 
(354).  London/Lake  Erie  is  Ontario's  largest  exporter  of  non-metallic  basic 
products  (CFTM  78),  which  includes  concrete.  The  evidence  suggests  that 
this  specialization  is  due  to  proximity  to  Construction  and  to  the  available 
supply  of  sand  and  gravel,  which  is  a  substantial  export  (CFTM  39). 

Lime  Manufacturers  (358)  is  the  first  ranked  specialization  in  the 
London/Lake  Erie  region.  The  sedimentary  calcareous  rock  needed  to 
produce  lime  is  widespread  and  hence  the  deposits  which  are  developed  are 
those  nearest  the  market.  The  principal  use  in  Ontario  (Statistical  Report 
of  the  Mineral  Industry,  1971-3,  86)  is  for  smelters  and  the  iron  and  steel 
industry  (38  per  cent  in  1971),  and  in  manufacture  of  chemicals,  fertilizers 
and  insecticides  (64.5  per  cent  in  1971).  The  developed  deposits  in 
Oxford  county  of  the  London/Lake  Erie  region  constitute  available  supplies 
for  use  in  the  chemical  industries  of  the  Lake  St.  Clair  region.  Lime  is 
part  of  the  CFTM  class  78,  which  is  exported  from  the  London/Lake  Erie 
region. 

The  availability  of  lime  and  its  use  in  fertilizer  and  insecticides  helps 
to  explain  the  7th  ranked  specialization  in  the  London/Lake  Erie  region. 
Statistical  analysis  indicates  that  the  location  of  Manufacturers  of  Mixed 
Fertilizers  (372)  is  explained  by  percentage  of  acres  of  improved  land  and 
employment  in  the  Manufacturers  of  Industrial  Chemicals  (378)  classification. 
Petroleum  products  are  the  largest  cost  items  in  production  of  industrial 
chemicals.  Elgin  and  Oxford  counties  are  two  of  four  in  Ontario  which 
produce  oil,  but  more  significantly  the  region  is  near  the  major  supply 
centre  in  Sarnia.  It  must  be  assumed  that  the  specialization  in  Manu¬ 
facturers  of  Mixed  Fertilizers  (372)  is  required  to  meet  the  local  needs  of 
agriculture,  since  the  region  is  a  net  importer  (CFTM  62). 

The  specialization  in  transportation  in  London/Lake  Erie  is  part  of  the 
specialization  of  the  three  regions  (including  Lake  St.  Clair  and  Kitchener/ 
Hamilton/St.  Catharines)  stretching  from  Buffalo  on  the  east  to  Detroit  on 
the  west.  The  Railroad  Rolling  Stock  Industry  (326)  ranks  8th,  Truck 
Body  and  Trailer  Manufacturers  (324)  is  9th  ranked,  and  Motor  Vehicle 
Manufacturers  (323)  ranks  30th  as  manufacturing  specializations.  In 
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searching  for  an  explanation,  the  input-output  and  statistical  analysis  of 
Chapter  Three  was  not  helpful,  but  the  trade  figures  confirm  that  London/ 
Lake  Erie  (as  well  as  the  Lake  St.  Clair  and  the  Kitchener/Hamilton/St. 
Catharines  regions)  is  an  exporter  (see  Table  4.3,  CFTM  83-87). 

The  remaining  specializations  in  the  London/Lake  Erie  region  are 
unexpected  in  the  sense  that  the  characteristics  of  the  industries  (as 
indicated  by  the  input-output  relationships  and  the  county  level  statistical 
results)  do  not  match  the  characteristics  of  the  regions.  The  results 
reported  in  Chapter  Three  show  that  percentage  employment  in  Iron  and 
Steel  Mills  (291)  influences  the  location  of  Manufacturers  of  Major 
Appliances  (332),  which  is  the  11th  ranked  specialization  of  the  London/ 
Lake  Erie  region,  but  Iron  and  Steel  Mills  (291)  are  a  specialization  of  the 
Kitchener/Hamilton/St.  Catharines  region.  The  14th  ranked  specialization 
is  the  Ornamental  and  Architectural  Metal  Industry  (303);  an  examination 
of  the  costs  of  this  classification  of  industry  reveals  it  to  be  dependent  on 
firms  in  the  Iron  and  Steel  Mills  (291)  classification,  but  the  county  level 
data  revealed  it  to  be  among  those  market-oriented  classifications  attracted 
to  larger  cities  which,  except  for  London,  are  absent  from  London/Lake 
Erie  region. 

Statistical  results  would  also  lead  us  to  look  for  the  22nd  ranked 
specialization.  Machinery  and  Equipment  Manufacturers  (315),  in  places 
specializing  in  Wholesale  Trade,  and  to  look  for  Commercial  Refrigeration 
and  Air  Conditioning  Equipment  Manufacturers  (316),  ranked  19th,  in 
Toronto  city.  An  apparent  inconsistency  also  arises  in  connection  with  the 
10th  ranked  specialization,  the  Coffin  and  Casket  Industry  (258). 

Summary  and  conclusions  relating  to  the  London  and  Lake  Erie  region 

The  manufacturing  centre  of  Ontario  does  not  extend  into  the  London/Lake 
Erie  region.  Services,  especially  those  relating  to  the  government  sector 
and  agriculture,  are  relatively  more  significant  and  the  latter  provides 
commodity  exports.  Processing  of  vegetables  and  production  of  Tobacco 
Products  (153)  is  less  than  would  be  expected.  Like  the  Kitchener/ 
Hamilton/St.  Catharines  region,  agriculture  is  influenced  by  the  region's 
proximity  to  the  population  centre  of  Ontario,  with  specialization  in  dairy 
products,  cereals  and  bakery  products. 

The  specialization  in  Knitting  Mills  (239)  is  unexpected.  Since  the 
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county  level  data  indicate  that  such  employment  is  a  factor  attracting  Men's 
Clothing  Industries  (243),  this  may  be  a  means  whereby  such  a  category 
could  be  extended  in  London/Lake  Erie. 

As  is  true  generally  in  regions  bordering  Lake  Erie,  the  trans¬ 
portation  industry  has  had  a  positive  impact.  What  makes  the  region 
distinctive  is  the  cluster  of  industries  in  the  non-metallic  mineral  products 
grouping  of  the  Standard  Industrial  Classification  which  provides  com¬ 
modity  exports. 

Lake  Huron  and  Bruce,  Central  Ontario,  Eastern  Ontario 


As  one  moves  from  the  southern  regions  towards  the  three  regions  just 
north  of  the  line  drawn  through  London,  Kitchener  and  Toronto,  the 
population  density  drops  considerably.  The  highest  density,  in  Eastern 
Ontario  is  77  per  square  mile,  or  about  half  that  of  the  London/Lake  Erie 
region,  which  is  the  least  dense  of  the  three  regions  to  the  south. 
Although  Eastern  Ontario  is  the  most  dense,  one  might  expect  that  market- 
oriented  industries  would  tend  to  locate  in  Central  Ontario  because  it  is 
located  near  Toronto  and  the  other  major  cities  of  Ontario,  in  the  centre  of 
population  density.  However,  the  Ottawa-Hull  area  is  a  counterweight 
serving  as  a  market  for  the  Eastern  Ontario  region. 

Lake  Huron/Bruce,  Central  Ontario  and  Eastern  Ontario  form  a  wide 
border  separating  the  two  northern  regions  from  the  three  southern  regions 
and,  because  they  share  characteristics  of  both  the  north  and  the  south, 
they  are  much  less  distinctive.  In  all  three,  the  share  of  Ontario  employ¬ 
ment  in  agriculture  ranks  higher  than  fisheries,  forestry  or  mining.  The 
specific  form  of  this  agricultural  abundance  is  indicated  in  the  bottom  of 
Table  4.2,  which  shows  that  these  regions  have  a  large  share  of  Ontario’s 
livestock  and  field  crop  acreage  as  compared  to  their  share  of  other 
resources.  Table  4.5  shows  how  much  the  agricultural  base  has  been 
extended  to  later  stages  of  processing.  The  Feed  Industry  (106)  is  one  of 
the  specializations  common  to  all  three  regions.  Statistical  analysis  of 
county  data  indicates  that  the  percentage  of  agricultural  acreage  has  a 
significant  influence  on  a  county's  percentage  employment  in  the  Feed 
Industry  (106).  Dairy  Products  (104)  is  a  second  common  specialization 
based  on  agriculture.  Output  of  livestock  combination  farms  provides  the 
input  needed  for  production  of  Dairy  Products  (104).  The  input-output 
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and  statistical  analysis  of  county  data  in  Chapter  Three  indicates  that  a 
combination  of  two  variables ,  percentage  of  improved  land  acreage  and  city 
size  variables,  explain  the  location  of  Dairy  Products  (104).  According  to 
Table  4.3,  these  are  exported  from  all  three  regions,  presumably  to  the 
larger  cities  in  the  Toronto  and  Kitchener/Hamilton/St.  Catharines  regions. 

Only  in  Central  Ontario  do  we  find  a  specialization  in  the  Flour  and 
Breakfast  Cereal  Products  Industry  (105).  This  may  be  explained  as 
follows:  two  locational  variables,  percentage  employment  in  Bakery  Pro¬ 

ducts  (107)  and  the  percentage  of  Ontario  improved  land  acres  in  a 
county,  are  significant  in  explaining  the  location  of  the  Flour  and 
Breakfast  Cereal  Products  Industry  (105).  The  percentage  of  improved 
land  acres  is  large  in  all  three  regions,  but  the  Central  Ontario  region 
shares  a  long  common  border  with  the  Toronto  region,  which  specializes  in 
Bakery  Products  (107).  Wheat  flour  (CFTM  8)  and  cereal  products  (CFTM 
9)  are  exported  from  Central  Ontario,  presumably  to  the  Toronto  region. 
Production  in  support  of  this  trade  explains  why  the  Flour  and  Breakfast 
Cereal  Products  Industry  (105)  constitutes  the  8th  highest  ranking 
specialization  in  Central  Ontario.  Wheat  flour  (CFTM  8)  is  a  common 
export  of  all  three  regions. 

The  specialization  in  Manufacturers  of  Mixed  Fertilizers  (372)  found  in 
the  Lake  Huron/Bruce  region  can  be  explained  by  two  circumstances.  One 
is  related  to  the  region's  agricultural  base.  Statistical  results  derived 
from  county  level  data  show  that  the  percentage  of  improved  land  acres  is 
a  significant  variable  explaining  percentage  employment  in  Manufacturers  of 
Mixed  Fertilizers  (372).  Secondly,  the  Lake  Huron/Bruce  region  borders 
in  the  southwest  on  the  Lake  St.  Clair  region,  which  is  specialized  in 
Manufacture  of  Industrial  Chemicals  (378).  This  is  also  a  significant 
variable  explaining  percentage  employment  in  Manufacture  of  Mixed  Fer¬ 
tilizers  (372)  at  the  county  level.  There  is  also  a  much  lower  ranked 
specialization  in  Manufacturers  of  Mixed  Fertilizers  (372)  in  Central  Ontario 
but  not  in  Eastern  Ontario.  It  is  probably  better,  therefore,  to  regard 
the  specialization  as  a  spill-over  from  the  regions  to  the  south,  encouraged 
by  the  agricultural  base  in  two  of  the  three  middle  regions  to  the  north. 

In  some  categories  resource  comparisons  and  trade  figures  suggest 
specializations  which  have  failed  to  develop.  Despite  the  large  shares  of 
Canadian  livestock  present  in  the  three  regions,  only  in  Lake  Huron/Bruce 
do  we  find  that  the  percentage  employment  in  the  Meat  and  Poultry  Pro- 
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ducts  Industries  (101)  is  greater  than  the  corresponding  regional  share  of 
all  manufacturing  employment.  All  three  regions  are  net  importers  of  live 
animals  (CFTM  1),  but  fresh  and  frozen  meat  (CFTM  2)  is  exported  from 
the  Lake  Huron/Bruce  and  Central  Ontario  regions. 

Except  for  pulpwood  logs  and  chips,  which  are  exported  from  Central 
and  Eastern  Ontario,  all  three  regions  import  wood  and  wood  products: 
logs  and  poles  (CFTM  23),  lumber  and  flooring  (CFTM  52),  plywood  and 
veneer  (CFTM  53),  other  fabricated  wood  products  (CFTM  54),  and  wood 
pulp  (CFTM  55).  These  categories  are  imported  in  all  other  southern 
regions  of  Ontario,  and  represent  imports  for  the  whole  province.  Many 
of  them  are  specializations  in  the  three  regions  under  consideration  in  this 
section.  Apparently  none  has  succeeded  in  meeting  competition  from 
abroad,  and  it  is  correct  to  say  that  Ontario  as  a  whole  has  failed  to 
develop  industries  based  on  forestry  products. 

The  involvement  of  Eastern  Ontario  in  wood  and  wood  products  is 
restricted  to  the  earlier  stages  of  processing.  Sawmills,  Planing  Mills  and 
Shingle  Mills  (251)  are  ranked  3th  and  Veneer  and  Plywood  Mills  (252) 
ranked  11th  as  specilizations ,  but  there  are  no  other  categories  based  on 
wood.  This  type  of  specialization  is  consistent  with  the  resource  base  of 
the  region.  According  to  Table  4.2,  the  percentage  of  employment  in 
Forestry  is  11.5  percent  which,  except  for  the  Northeastern  and  North¬ 
western  regions,  is  the  highest  in  Ontario. 

Sawmills,  Planing  Mills  and  Shingle  Mills  (251)  and  Veneer  and  Ply¬ 
wood  Mills  (252)  are  also  specializations  in  Central  Ontario.  In  this  region, 
however,  there  are  several  wood-based  industries  which  extend  processing 
to  later  stages:  the  Coffin  and  Casket  Industry  (258)  is  7th  ranked,  the 
Miscellaneous  Wood  Industries  (259)  classification  is  17th  ranked,  and  the 
Office  Furniture  Manufacturers  (264)  classification  is  ranked  32nd.  In  the 
Lake  Huron/Bruce  region,  there  is  no  specialization  in  Veneer  and  Plywood 
Mills  (252),  but  there  are  extensions  to  later  stages  of  processing:  Sash, 
Door  and  Other  Millwood  (254)  ranks  7th,  the  Miscellaneous  Wood  Industries 
(259)  classification  ranks  5th,  and  in  Household  Furniture  Manufacturers 
(261)  one  finds  a  category  ranked  first  in  order  of  specialization. 

The  earliest  stages  of  processing  in  these  classifications  (S.I.C.  251, 
252  and  259)  are  statistically  explained  in  the  county  level  data  by  Forestry 
employment,  and  for  this  reason  represent  specializations  expected  in  the 
two  northern  regions  and  in  Eastern  Ontario  where,  indeed,  they  are 
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found.  Otherwise,  it  must  be  assumed  that  these  represent  a  continuity  of 
northern  characteristics  over  the  northern  portions  of  the  three  regions  to 
the  south.  But  the  specialization  of  Lake  Huron/Bruce  in  Household 
Furniture  Manufacturers  (261)  appears  out  of  place,  since  the  statistical 
analysis  at  the  county  level  indicates  that  the  location  of  this  industry  is 
dominated  by  Toronto  city.  For  similar  reasons,  the  Coffin  and  Casket 
Industry  (258)  seems  of  out  of  place  as  a  specialization  for  the  Central 
Ontario  region.  The  Sash,  Door  and  Other  Millwood  Plants  (254)  classifi¬ 
cation  is  the  7th  ranking  specialization  in  Lake  Huron/Bruce  but, 
according  to  the  statistical  analysis,  percentage  employment  in  Con¬ 
struction,  and  county  density,  are  the  variables  which  explain  such 
location.  On  the  whole,  one  finds  a  statistical  picture  in  which  there  are 
a  number  of  industries  shown  in  the  county  by  county  statistical  analysis 
to  be  linked  to  Forestry  resources  or  to  city  size  variables,  but  which  are 
specializations  of  the  Lake  Huron/Bruce,  Central  or  Eastern  Ontario 
regions  that  do  not  have  these  characteristics. 

Most  employment  in  the  clothing  industries  is  statistically  related  to 
city  size  or  county  density,  and  in  only  one  region  of  the  three  under 
discussion  do  we  find  specialization  of  this  kind.  The  second  highest 
ranked  specialization  of  Eastern  Ontario  is  the  Foundation  Garment  Industry 
(248);  all  other  specializations  are  at  the  earlier  stages.  In  Eastern  Ontario 
employment  in  Man-made  Fibre,  Yarn  and  Cloth  Mills  (183)  is  first  ranked 
in  terms  of  its  share  of  Ontario  employment.  Analysis  of  county  level  data 
indicates  that  there  is  no  relationship  to  city  size,  county  density,  or 
prior  to  later  stages  of  processing,  but  input-output  data  indicate  that 
Manufacturers  of  Industrial  Chemicals  (378)  provide  the  most  important 
intermediate  input  (in  terms  of  cost)  to  Manufacturers  of  Plastics  and 
Synthetic  Resins  (373),  which  is  also  a  specialization  in  the  Eastern  Ontario 
region.  In  fact,  the  county  level  and  statistical  analysis  indicated  that 
percentage  employment  in  Manufacturers  of  Industrial  Chemicals  (378)  is  a 
significant  variable  explaining  the  location  of  Manufacturers  of  Plastics  and 
Synthetic  Resins  (373).  In  short,  the  three  industries  are  closely  related; 
their  simultaneous  development  in  Eastern  Ontario  would  be  consistent  with 
the  locational  patterns  observed  in  Ontario  as  a  whole,  and  would  support 
the  development  of  textiles  in  the  region  in  so  far  as  it  can  reduce  costs 
in  the  Man-made  Fibre,  Yarn  and  Cloth  Mills  (183)  industry.  As  an 
independent  variable  this  last  classification  is  statistically  significant  in 


117 


explaining  the  percentage  employment  in  Knitting  Mills  (239),  and  input- 
output  costs  indicate  that  it  is  important  to  production  in  Hosiery  Mills 
(231).  Both  of  these  are  specializations  of  the  adjacent  Central  Ontario 
region . 

The  Cotton  Yarn  and  Cloth  Mills  (181)  category  is  the  7th  ranked 
specialization  in  Eastern  Ontario,  while  Wool  Yarn  and  Cloth  Mills  (182)  is 
12th  ranked.  In  the  statistical  analysis  of  county  level  data  it  was  deter¬ 
mined  that  these  would  be  found  near  clothing  industries,  which  are  not 
specializations  of  Eastern  Ontario.  As  a  hypothesis,  it  may  be  proposed 
that  Eastern  Ontario  is  providing  the  intermediate  goods  necessary  for  the 
Toronto  specialization  at  the  later  stage.  In  this  role,  the  region  competes 
with  the  Kitchener/Hamilton/St.  Catharines  region,  especially  in  Man-made 
Fibre,  Yarn  and  Cloth  Mills  (183). 

The  connection  to  Toronto  is  also  observable  in  Central  Ontario  which 
has  two  specializations,  both  of  which  could  be  regarded  as  filling  in  for 
specializations  missing  from  the  nearby  Toronto  region.  Neither  the 
Carpet,  Mat  and  Rug  Industry  (186)  nor  the  Automobile  Fabric  Accessories 
Industry  (188)  is  a  specialization  of  the  Toronto  region,  but  they  are  the 
only  textile  specializations  of  the  Central  Ontario  region.  Since  county 
level  data  show  that  the  location  of  the  production  is  statistically  explained 
by  percentage  employment  in  Motor  Vehicles  and  Parts  Manufacturers  (323, 
325),  the  specialization  in  Central  Ontario  seems  again  to  be  out  of  place. 
The  Carpet,  Mat  and  Rug  Industry  (186)  also  appears  out  of  place, 
because  it  is  related  to  Toronto  city  and  county  density  with  some  pro¬ 
pensity  for  city  size  57,000  tp  81,000.  Similar  problems  are  encountered 
when  we  attempt  to  explain  why  Wool  Yarn  and  Cloth  Mills  (182)  are  the 
second  highest  ranked  industry  in  Lake  Huron/Bruce. 

As  a  related  point,  comment  should  be  expressed  concerning  the 
establishment  of  production  of  leather  goods  in  Lake  Huron/Bruce.  In  all 
three  regions  whch  specialize  in  leather  goods  there  is  also  a  specialization 
in  Meat  and  Poultry  Products  (101).  In  the  Toronto  region  the 
specialization  is  in  Luggage,  Handbags  and  Small  Leather  Goods  Manu¬ 
facturers  (179),  but  the  Lake  Huron/Bruce  and  the  Kitchener/Hamilton/St. 
Catharines  regions  specialize  in  all  three  categories:  Shoe  Factories  (174), 
Leather  Glove  Factories  (175),  and  Luggage,  Handbags  and  Small  Leather 
Goods  Manufacturers  (179).  The  statistical  analysis  of  Chapter  Three 
shows  that  Shoe  Factories  (174)  and  especially  Luggage,  Handbags  and 
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Small  Leather  Goods  Manufacturers  (179),  are  market-oriented.  Leather 
Glove  Factories  (175)  are  not  well  explained  statistically,  but  percentage 
employment  in  Leather  Tanneries  (172)  is  significant. 

There  are  only  three  lines  of  specialization  relating  to  iron  and  steel. 
Wire  and  Wire  Products  (305)  and  Hardware,  Tool  and  Cutlery  Manu¬ 
facturers  (306)  are  specialization  of  Lake  Huron/Bruce.  The  Miscellaneous 
Metal  Fabricating  Industries  (309)  is  a  specialization  of  Central  Ontario. 
Percentage  employment  in  Iron  and  Steel  Mills  (291)  is  a  significant 
variable  explaining  location  in  each  of  these  and,  since  none  of  the  three 
regions  is  specialized  in  such  production,  the  industries  seem  misplaced. 
The  county  level  statistical  analysis  of  Chapter  Three  makes  the 
specialization  in  Hardware,  Tool  and  Cutlery  Manufacturers  (306)  in  Central 
Ontario  seem  even  more  misplaced  because  typically  it  would  be  located  in 
counties  with  large  cities.  The  other  two,  Wire  and  Wire  Products  (305) 
and  Miscellaneous  Metal  Fabricating  Industries  (309)  are,  ceteris  paribus, 
attracted  to  counties  with  smaller  cities.  This  is  also  true  of  Miscellaneous 
Machinery  and  Equipment  Manufacturers  (315),  which  is  a  specialization  of 
both  Lake  Huron/Bruce  and  Central  Ontario.  On  the  whole,  the  pattern  of 
location  in  these  four  is  not  consistent  with  that  which  is  found  in  general 
as  determined  from  county  level  data.  One  specialization  in  the  Central 
Ontario  region.  Commercial  Refrigeration  and  Air  Conditioning  Equipment 
Manufacturers  (316),  could  not  be  explained  by  its  proximity  to  suppliers 
or  purchasers,  by  county  density,  or  by  size  of  city  in  county. 

The  broadest  group  of  industries  representing  specializations  of 
Central  Ontario  is  that  involved  in  shipbuilding  and  electrical  products: 
Shipbuilding  and  Repair  (327)  ranks  first,  Miscellaneous  Vehicle  Manu¬ 
facturers  (329)  second,  and  Manufacturers  of  Electrical  Industrial  Equip¬ 
ment  (336)  fourth.  Manufacturers  of  Electric  Wire  and  Cable  (338)  rank 
9th,  and  Boatbuilding  and  Repair  (328)  is  tenth  in  importance. 

The  Central  Ontario  specialization  in  Shipbuilding  and  Repair  (327) 
and  Boatbuilding  and  Repair  (328)  are  shared  with  the  Lake  Huron/Bruce 
region.  The  former  classification  excludes  boats  under  5  tons.  It  is 
verified  in  Chapter  Three  that  the  availability  of  harbour  services  is  of 
great  importance  to  Shipbuilding  and  Repair  (327),  but  not  locationally 
important  for  Boatbuilding  and  Repair  (328).  The  extensive  shore  line  and 
recreational  opportunities  in  these  regions  is  no  doubt  a  contributing  factor 
in  the  location  of  the  smaller  boats  covered  by  Boatbuilding  and  Repair 
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(328).  Input-output  evidence  suggested  that  these  facilities  tended  to 
locate  near  Truck  Body  and  Trailer  Manufacturers  (324),  but  the  statistical 
analysis  did  not  give  sufficient  support  to  this  hypothesis;  nonetheless,  it 
may  be  of  some  significance  that  Miscellaneous  Vehicle  Manufacturers  (329) 
is  the  second  largest  employer  in  Central  Ontario. 

The  specialization  in  electrical  products  in  Central  Ontario  is  shared 
with  Eastern  Ontario.  Communications  Equipment  Manufacturers  (335) 
ranks  5th  in  Eastern  Ontario  and  22nd  in  Central  Ontario.  Manufacturers 
of  Electrical  Industrial  Equipment  (336)  ranks  4th  in  Central  Ontario  but  is 
not  a  specialization  in  Eastern  Ontario.  Manufacturers  of  Electric  Wire  and 
Cable  (338)  ranks  6th  in  Eastern  Ontario  and  ninth  in  Central  Ontario. 
Miscellaneous  Machinery  and  Equipment  Manufacturers  (315)  are  the  14th 
ranked  specialization  of  Central  Ontario,  and  the  statistical  analysis  of 
county  data  shows  it  to  be  a  variable  explaining  the  location  of  Manu¬ 
facturers  of  Electrical  Industrial  Equipment  (336). 

Trade  figures  provide  some  clues  to  the  reason  for  the  location  of 
electrical  production  of  Central  and  Eastern  Ontario.  The  two  regions 
border  on  the  Toronto  region;  the  earliest  stage  in  the  sequence  is 
Smelting  and  Refining  (295),  which  is  located  in  Northeastern  Ontario. 
According  to  regional  trade  figures,  CFTM  74  is  exported  from  the 
Northeast,  and  the  Toronto  and  Kitchener/Hamilton/St.  Catharines  regions 
are  the  two  principal  importers.  Later  stages  of  processing,  with  the 
exception  of  Manufacturers  of  Electrical  Industrial  Equipment  (336),  are 
specializations  of  the  Toronto  region  (see  S.I.C.  329-339  in  Table  4.5). 
The  participation  of  Central  Ontario  and  Eastern  Ontario  in  these 
specializations  is  a  carryover  along  the  common  border  with  the  Toronto 
region.  Table  3.8  shows  that  the  electrical  products  members  in  the 
Standard  Industrial  Classification  are  locationally  linked  through  many 
channels.  The  Communications  Equipment  Manufacturers  (335)  play  a  key 
role  but  S.I.C.  315,  334  and  336  are  also  locationally  significant  to  at  least 
one  other  industry. 

Cement  production  in  Ontario  is  concentrated  in  Peel  and  Hastings 
counties  (Statistical  Report  on  the  Mineral  Industry,  1971-3,  256). 

Hastings  county  is  part  of  Eastern  Ontario,  and  its  role  shows  up 
statistically  in  Cement  Manufacturers  (352).  This  is  the  only  specialization 
in  the  non-metallic  mineral  products  industries  in  Eastern  Ontario.  Cement 
is  exported  in  relatively  large  amounts  (CFTM  77)  from  Eastern  Ontario. 


120 


Smaller  amounts  exported  from  Lake  Huron/Bruce  and  Central  Ontario  are 
indications  that  these  regions  also  exploit  this  resource  locally  and,  indeed, 
Cement  Manufacturers  (352)  is  a  specialization  in  Lake  Huron/Bruce 
according  to  Table  4.5.  Results  based  on  county  level  data  in  Chapter 
Three  shows  that  percentage  employment  in  Cement  Manufacturers  (352)  is 
a  locational  factor  attracting  production  of  Concrete  Products  Manu¬ 
facturers  (354),  but  no  such  specialization  has  emerged  in  either  Eastern 
Ontario  or  Lake  Huron/Bruce.  Construction  is  a  second  significant 
variable,  but  both  regions  are  too  distant  from  the  centre  of  Ontario 
population  for  this  variable  to  be  effective. 

The  Central  Ontario  region  is  closer  to  the  population  density  of 
Toronto  and  is,  therefore,  able  to  ship  heavy  materials  at  lower  cost.  It 
is,  in  fact,  the  principal  exporter  of  sand  and  gravel  (CFTM  39)  and  other 
mine  products  (CFTM  45)  which  include  clay,  abrasives  and  stone.  The 
availability  of  supplies  and  the  proximity  to  Toronto  explain  regional 
specialization  in  Stone  Products  Manufacturers  (353),  Ready-Mix  Concrete 
(355),  Glass  and  Glass  Products  Manufacturers  (356)  and  in  the  Mis¬ 
cellaneous  Non-Metallic  Mineral  Products  Industries  (359). 

There  were  three  industrial  specializations  which  could  not  be 
explained,  except  in  two  cases,  as  possible  spillover  effects  from  other 
regions.  The  5th  ranking  specialization  of  the  Central  Ontario  region  is 
Scientific  and  Professional  Equipment  Industries  (391),  which  could  be 
related  to  its  proximity  to  Toronto;  the  specialization  in  Glass  and  Glass 
Products  Manufacturers  (356)  in  the  Lake  Huron/Bruce  region  could  be 
related  to  its  proximity  to  the  Lake  St.  Clair  region,  because  the  Motor 
Vehicles  and  Parts  Manufacturers  (323,  325)  in  Lake  St.  Clair  is  a 

significant  variable  explaining  the  location  of  Glass  and  Glass  Products 
Manufacturers  (356).  The  input-output  data  and  county  level  statistical 
analysis  did  not  successfully  explain  the  location  of  Clay  Products  Manu¬ 
facturers  (351)  found  in  the  Lake  Huron/Bruce  region. 

Summary  and  conclusions  relating  to  the  Lake  Huron  and  Bruce,  Central 

Ontario  and  Eastern  Ontario  regions 

Land  suitable  for  agriculture  is  one  of  the  features  accounting  for  the 
industry  and  trade  of  the  Lake  Huron/Bruce,  Central  Ontario  and  Eastern 
Ontario  regions .  The  production  of  feed  and  dairy  products  is  common  to 
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all  three  but,  because  it  is  closer  to  Toronto,  Central  Ontario  is  also 
specialized  in  flour  and  cereal  production.  Only  Lake  Huron/Bruce  is 
specialized  in  fruit  and  vegetable  processing,  although  all  three  are  well 
endowed  with  suitable  land.  Also,  Lake  Huron/Bruce  is  the  only  region 
specialized  in  processing  meat,  despite  the  large  share  of  Canadian  live¬ 
stock  present  in  these  regions. 

Non-metallic  mineral  products  have  been  developed  because  the  Central 
Ontario  region  borders  on  the  densely  populated  Toronto  region,  and 
because  of  the  availability  of  structural  materials  and  cement.  The  Eastern 
Ontario  region's  exports  of  cement  can  be  explained  by  deposits  in  Hastings 
county. 

There  are  a  number  of  lines  of  specialization  in  these  regions  which 
would  be  statistically  predicted  from  characteristics  of  bordering  regions. 
The  specialization  in  Mixed  Fertilizers  (372)  found  in  the  Lake  Huron/ 
Bruce  region  is  related  to  the  production  of  Industrial  Chemicals  (378)  in 
Lake  St.  Clair,  and  the  specialization  in  Glass  and  Glass  Products  Manu¬ 
facturers  in  Lake  Huron/Bruce  is  related  to  Motor  Vehicles  and  Parts 
Manufacturers  (323,  325)  in  Lake  St.  Clair  also.  A  similar  hypothesis  can 
be  considered  with  regard  to  the  specialzation  in  textiles  in  Eastern  Ontario, 
which  relates  to  the  needs  of  the  Toronto  region's  clothing  producers. 
The  output  of  electrical  products  in  Central  and  Eastern  Ontario  can  be 
regarded  as  complementary  to  the  electrical  industry  in  Toronto.  Locations 
of  other  industries  can  be  explained  by  their  technological  linkages. 

The  Eastern  Ontario  share  of  employment  in  Man-made  Fibre,  Yarn 
and  Cloth  Mills  (183)  was  greater  than  its  share  in  any  other  industry. 
This  industry  and  a  second  specialization  of  the  Eastern  Ontario  region, 
the  Manufacturers  of  Plastics  and  Synthetic  Resins  (373),  both  depend  on 
supplies  of  Industrial  Chemicals  (378).  The  three  industries  are  closely 
related,  and  their  simultaneous  development  in  Eastern  Ontario  could 
become  increasingly  integrated,  serving  the  needs  of  the  Toronto  region 
and  the  Knitting  Mills  (239)  and  Hosiery  Mills  (231)  of  the  adjacent  Central 
Ontario  region  as  well.  Similarly,  the  Central  Ontario  specialization  in 
Communications  Equipment  Manufacturers  (335),  Manufacturers  of  Electrical 
Industrial  Equipment  (336)  and  Electric  Wire  and  Cable  (338)  can  be 
described  in  terms  of  interindustry  relationships  based  on  Toronto. 

The  specialization  in  the  earlier  stage  of  processing  in  Eastern  Ontario 
can  be  explained  by  the  region's  abundance  in  forest  products,  but  this 
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cannot  explain  the  specialization  in  Lake  Huron/Bruce  or  Central  Ontario. 
There  is  difficulty  also  in  accounting  for  the  later  stage  processing  of 
wood  in  Lake  Huron/Bruce  and  Central  Ontario  because  such  production  is 
market-oriented,  and  these  two  regions  lie  outside  the  centre  of  population. 
In  wood  products  manufacturing  generally,  Ontario  has  failed  to  meet 
import  competition. 

The  major  characteristics  explaining  production  in  the  central  regions 
are  the  mineral  deposits,  the  agricultural  land  mass,  an  extensive  shore¬ 
line,  and  the  influences  of  the  Toronto  and  Lake  St.  Clair  regions.  The 
exports  of  cement  from  Eastern  Ontario  are  explained  by  the  deposits  in 
Hastings  county,  but  the  influence  of  nearby  regions  is  often  observable. 
Non-metallic  mineral  products  have  been  developed  because  the  Central 
Ontario  region  borders  on  the  densely  populated  Toronto  region,  and 
because  of  the  availability  of  structural  materials  and  cement.  The 
proximity  to  the  dense  Toronto  region  and  the  abundance  of  agricultural 
land  explains  the  specialization  in  feed  and  dairy  products  and,  in  the 
Central  Ontario  region,  explains  the  specialization  in  flour  and  cereal 
production . 

There  are  a  number  of  lines  of  specialization  in  the  central  regions 
which  would  be  expected  in  one  of  the  bordering  regions,  and  their 
presence  appears  to  be  induced  from  neighbouring  regions.  The 
specialization  in  Mixed  Fertilizers  (372)  found  in  the  the  Lake  Huron/Bruce 
region  is  related  to  the  production  of  Industrial  Chemicals  (378)  in  Lake 
St.  Clair,  and  the  specialization  in  Glass  and  Glass  Products  Manufacturers 
in  Lake  Huron/Bruce  is  related  to  Motor  Vehicles  and  Parts  Manufacturers 
(323,  325)  in  Lake  St.  Clair  also.  A  similar  hypothesis  can  be  considered 
with  regard  to  the  specialization  in  textiles  in  Eastern  Ontario,  which 
relates  to  the  needs  of  the  Toronto  region's  clothing  producers.  The 
output  of  electrical  products  in  Central  and  Eastern  Ontario  can  be 
regarded  as  complementary  to  the  electrical  industry  of  Toronto. 

The  Eastern  Ontario  share  of  employment  in  Man-made  Fibre,  Yarn 
and  Cloth  Mills  (183)  is  greater  than  its  share  in  any  other  industry. 
This  industry  and  a  second  specialization  of  the  Eastern  Ontario  region, 
the  Manufacturers  of  Plastics  and  Synthetic  Resins  (373),  both  depend  on 
supplies  of  Industrial  Chemicals  (378).  The  three  industries  are  closely 
related,  and  their  simultaneous  development  in  Eastern  Ontario  could 
become  increasingly  integrated,  serving  the  needs  of  the  Toronto  region 
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and  the  Knitting  Mills  (239)  and  Hosiery  Mills  (231)  of  the  adjacent  Central 
Ontario  region  as  well.  Similarly,  the  Central  Ontario  specialization  in 
Communications  Equipment  Manufacturers  (335),  Manufacturers  of  Electrical 
Industrial  Equipment  (336)  and  Electric  Wire  and  Cable  (338)  can  be 
described  in  terms  of  interindustry  relationships  based  on  Toronto. 

The  central  regions  are  specialized  in  the  production  of  end  products 
but  have  failed  to  meet  import  competition. 

Concludina  remarks 
^ 

Toronto,  Kitchener/Hamilton/St.  Catharines,  Lake  St.  Clair,  the  North¬ 
western  and  the  Northeastern  regions  of  Ontario  are  the  most  clearly 
identifiable  in  terms  of  their  resource  bases  and  population  characteristics. 
Each  has  stabilizing  features  which  account  for  their  present  development 
and  will  influence  the  direction  of  future  growth. 

The  Toronto  region  is  specialized  in  financial  services.  The  manu¬ 
facturing  sector  is  forward  linked  to  this  sector.  End  stage  manufacturing 
predominates  over  that  at  the  earlier  stages.  Since  there  are  no  resources 
of  significance,  the  export  of  services  and  the  manufacturing  of  end- 
products  is  required  to  maintain  the  balance  of  trade.  These  functions  are 
operationally  essential  to  the  continued  prosperity  of  the  region  and  are 
least  likely  to  respond  to  decentralizing  incentives.  The  industries  which 
are  involved  were  identified  in  the  statistical  analysis  of  Chapter  Three. 
Policies  which  attempt  to  disperse  the  concentration  of  population  work 
against  that  part  of  the  manufacturing  sector  which  requires  the  infra¬ 
structure,  and  economics  of  scale  and  agglomeration,  to  compete. 

The  Kitchener/Hamilton/St.  Catharines  region  is  specialized  in  pro¬ 
duction  of  intermediate  goods  at  the  earlier  stages  of  processing.  The 
region  as  a  whole  is,  in  this  sense,  forward  linked  to  the  provincial  centre 
and,  to  achieve  a  balance  of  trade,  is  dependent  on  production  and  export 
at  the  earlier  stage  to  finance  imports  of  end-products.  In  securing  this 
role,  the  Iron  and  Steel  Mills  (291)  are  the  most  important  locational  factor. 
The  statistical  analysis  of  Chapter  Three  demonstrated  the  propensity  of 
this  industry  to  encourage  location  of  backward  linked  industries.  The 
Motor  Vehicles  and  Parts  Manufacturers  (323,  325)  are  also  a  significant 
locational  factor  in  the  Kitchener/Hamilton/St.  Catharines  region.  A  third 
factor  is  the  agricultural  base  which  supplies  raw  materials  for  processing. 
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While  the  agricultural  base  is  a  stabilizing  influence,  Motor  Vehicle  and 
Parts  Manufacturers  (323,  325)  is  a  continuing  cause  for  concern  but, 
since  Iron  and  Steel  Mills  (291)  play  an  integral  role  in  the  region,  any 
shift  of  the  location  of  Motor  Vehicles  and  Parts  Manufacturers  would  have 
an  adverse  influence  on  employment  of  considerable  long  term  significance. 

Agriculture  and  the  Motor  Vehicles  and  Parts  Manufacturers  (323, 
325)  also  are  influential  in  establishing  employment  in  the  Lake  St.  Clair 
region.  Distinguishing  this  region,  however,  are  the  industries  based  on 
Petroleum  Refineries  (365)  and  Chemicals  (378)  which  were  found  to 
establish  significant  locational  linkages. 

The  industries  of  the  Northwest  and  Northeast  are  backward  linked  to 
forestry  and  metal  ores.  The  remaining  regions  form  an  agricultural  belt 
with  production  primarily  influenced  by  the  proximity  of  each  to  one  of  the 
other  five. 

Of  the  resources  of  Ontario  there  were  two  which  demonstrated  very 
little  locational  influence.  Both  could  be  important  to  northern  develop¬ 
ment.  Smelting  and  Refining  (295)  has  not  established  forward  linked 
industry  in  the  north,  and  the  forestry  industry  has  established  very 
little  beyond  the  earliest  stages  of  processing.  The  reason  for  this  cannot 
be  understood  without  in-depth  microeconomic  studies.  Iron  and  Steel 
Mills  (291)  classification  are  already  playing  a  central  role  in  the  Kitchener/ 
Hamilton/St.  Catharines  region  and,  in  fact,  the  development  there  has  not 
been  as  much  as  is  statistically  expected.  The  role  of  Kitchener/Hamilton/ 
St.  Catharines  as  supplier  of  intermediate  level  goods  would  be  adversely 
affected  should  the  location  of  Iron  and  Steel  Mills  (291)  shift  to  the 
north . 
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TABLE  A4.1 

Number  employed  in  various  Ontario  sectors,  1971 


Number 

Sector 

Employed 

Percent 

1 . 

All  Industries 

3  066  385 

100.00 

2. 

Agriculture 

123  465 

4.01 

3. 

Forestry 

8  300 

0.27 

4. 

Fishing  and  Trapping 

1  245 

0.04 

5. 

Mines,  Quarries  and  Oil  Wells 

40  055 

1.30 

Manufacturing : 

6. 

Total 

304  910 

26.16 

Food  and  Beverage 

85  220 

2.77 

7. 

Construction 

197  185 

6.41 

Transportation,  Communication 
and  other  utilities: 

8. 

Total 

216  425 

7.04 

Retail 

124  420 

4.04 

Trade : 

9. 

Total 

489  530 

15.91 

Retail 

357  090 

11.61 

10. 

Finance 

152  920 

4.97 

Community,  Business  and  Personal 
Services : 

11 . 

Total 

770  820 

25.06 

Education  and  Related 

213  790 

6.95 

Health  and  Welfare 

192  550 

6 . 26 

Personal 

64  900 

2.11 

Accommodation  and  Food 

118  295 

3.85 

12. 

Public  Administration  and  Food 

240  750 

7.83 

13. 

Industries  Unspecified 

30  780 

1.00 

From  Table  4,  Statistics  Canada  (94-741,  1975) 
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